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prevents 
Overloading of 
transformers 


at American Can 


Saves Over $1500 a year 
IN power Costs top 


One of three General_Electric capacitor equipments recently installed at 
Los Angeles Fiber Milk Container Plant 


By late 1950, American Can had expandc ‘iber THESE ARE THE FACTS. Capacitors relieve fc 
Milk Container capacity at Los Angeles to the point transtormers of overload, allow tor expansion 
that some of the plant’s wiring and its main tran and improve voltage conditions Also, 

were approaching an overload condition factor 1s below 85°, and tf ther 

ly this, three G-E apacitor equipmen ef lemand clause in vour power 

installed in the basement, cach bank ¢ { r cight tract, chances are you cat 
3-phase, 460-volt Pyranol* c: imilar worthwhile savings — 
This is what happened: Power tactor was raised trom cad what apacitors have dong Cur POwer cosr 
68; to better than 90°,. Line current was cut by 270 ( t Write for a copy of — vag 
amperes. Because of a kva-demand clause in the power 5167, “A Way to Cut Power 
contract, an outright saving of $125 a month in power! lure {pparatus De pari 


rs will have paid tor vent eneral Electric Company 


This New Book Can Help You 


Capacitors for Industry s a new, com sign engineers. ‘Capacitors for Industry” is 

plete book on the application of capaci he newest member of the General Elec 
tors in industrial installations. Full of up tric-Wiley book series. Copies may be 
to-date informatior t is the work of purchased from John Wiley and Sons, 
four General Electric application and de Inc., 440 Fifth Avenue, New York. 
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Murray Manufacturing Corporation 
1250 Atlantic Avenue 
Brooklyn 16, New York 


Dear Sir: 


Every Emerson Television and Radio Set undergoes a series of 
rigid tests using delicate electronic instruments. 


During these tests a momentary short circuit or overload could 


damage or destroy the electronic equipment. A safe dependable 
means of circuit protection must be used. 


_it fas been our experience that the Murray fully “MARNE TPO 


circuit breaker provides this safe dependable protection for 
the highly sensitive electronic equipment used in these tests 


We had tried vartous- other types of etrentt protection bef re 
we began using the Murray fully magnetic circuit breaker and 
none operated as well. 


We would not hesitate to recommend very highly the Murray 
product. 


Yours truly, 
EMERSON RADIO AND PHONO. 


CMDs 


C. Gustafson 
Plant Engineer 


For the complete story on Murray Circuit Breakers, write for Bulletin 530 


IF YOU WANT TO INSTALL THE BEST... specify Muay 
® 


. MURRAY MANUFACTURING CORPORATION 


1250 Atlantic Avenue, Brooklyn 16, New York 


Service Entrance & Meter Equipment * Magnetic Circuit Breakers - 
Switches + Current Limiting Reactors + Crows‘nest Aerial Ladders 





TWIST 


Never before a vaportight lighting fixture so safe, 
so efficient, so easy to install...so economically 
serviced and maintained! 

Combined in an exclusive “Unit Assembly,” re- 
ceptacle, globe and guard are detachable as a 
single unit instantly, without tools! Re-lamping or 
cleaning becomes safe, swift and simple. One 
trip up the ladder to exchange assemblies, and 
the job’s done! 

This outstanding new V-51 line includes 18 
different types of rugged malleable iron bodies 
for pendant, ceiling or bracket mounting. Each 
body takes both 100 Watt or 150-200 Watt “Unit 
Assemblies.” Each body, except bracket types, is 
grooved to mount four reflector styles in three 
different sizes. This complete interchangeability of 
parts permits the assembling of 256 complete 
fixtures, using only 32 basic components. 

Reflector is quickly attached or removed for 
cleaning without tools —thdWks to exclusive neo- 

prene rubber ring attachment. Shock-absorb- 

ing socket in “Unit Assembly” permits the 
use of standard lamps where costlier mill- 
type lamps were formerly used. 


f For full details on this great new fixture, 
write for Bulletin 5-A. 


—IT'S ON! 


Sold Through Electrical Wholesalers 


APPLETON ELECTRIC COMPANY 


1704 Wellington Avenue ¢ Chicago 13, Illinois 


Brench Offices: NEW YORK, 50 Church St. © DETROIT, 3049 E. Grand Bivd. © CLEVELAND, 1836 
Euclid Avenve * SAN FRANCISCO, 655 Minna St. * ST. LOUIS, 227 Frisco Bidg. © LOS ANGELES, 
100 N. Sonta Fe Ave. * ATLANTA, 724 Boulevard, N. E. * BIRMINGHAM, 429 Brown-Marx Bidg. 
MINNEAPOUS, 305 Fifth St, S. © PITTSBURGH, 414 Bessemer Bidg. ¢ BALTIMORE, 100 E. Pleasant Sr. 
BOSTON, 10 High Street © DENVER, 1921 Blake Street © PHILADELPHIA, 1017 Cherry Street 
CINCINNATI, 626 enmuay ° * HOUSTON, 709 M. & M. Bidg. * HAVANA, Cubo, Malecon No. 9. 
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. Dallas, | Kansas City, Orlando, 
Milwaukee, New Orleans, Seattle, Portiand, Ore. 





Export Rep 


Lt \ | Standard Electric Corp., 67 Broad St. New York 4, N. Y. 


EXCLUSIVE UNIT 
ASSEMBLY! 
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NEW-INSIDE AND OUT 
Sectional View Shows Outstanding New Design 
and Operating Principles. 

Malleable iron fixture body. 

Connecting block with spring leaf contacts. 
Neoprene rubber ring holds reflector. 
Vaportight gaskets. 

Globe and guard adapter body. 
Shock-absorbing socket. 

Snap-on type guard. 

Vaportight globe. 
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APPLETON 
ELECTRIC 
PRODUCTS 
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Published for electrical contractors, industrial electricians, engi- 
neers, consultants, inspectors and motor shops. Covering engi- 
neering, installation, repair, maintenance and management, in the 
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field of electrical construction and maintenance. 


50th Year—MN + 1951 


Washington Report 
At a Glance 

Store Switching 
NISA Meets in Texas 


Problems relating to mobilization of resources to meet present emer- 
gency conditions took high priority on agenda of annual convention 
of the National Industrial Service Association at San Antonio. 


Incidental Labor and Direct Job Costs—Part I 


By RAY AHSLEY—Incidental labor expenses and other direct job 
costs may approach 20% of base cost of material and labor. This study 
suggests how to insure inclusion of such items in an estimate. 


Protective Lighting Techniques 
By B. C. COOPER—Some basic protective lighting principles, some 
typical luminaries and effective application techniques. 

Lighting Systems Maintenance—Part II 
By J. C. FORBES—Case histories of lighting maintenance programs 


and discussion of maintenance costs. 


Remote Control Circuit Safety 


By THOMAS R. HUGHES—Continuing the series on precautions 
which should be observed in the application of automatic devices to 
industrial control circuits. 


Wiring a Medical School 
By HOWARD E. BAYLEY—University of Washington's new 
medical, dental and nursing school ranks as one of the nation’s top 
electrically equipped educational and clinical centers. 
Practical Methods 
Triple fiberduct serves United Nations; surplus wrecker serves as 
boom truck; temporary service for power tools; clectric preheating 
Motor Shops 
Drill press for slate boards; open-top cans hold wire reels; shop 
uses infra-red hood. 
Reader Service 
Product news announcements; catalogs and bulletins available 
Reader’s Quiz 
Questions and answers on motors; circuit groun ‘ing fluor s nt 
starters; level indicator 
Questions on the Code 
Answers to code questions includiag hospital exit lights; motor loca- 
tion; fixtures subjected to ignitible deposits; service conductors 
Industrial Electrification 
By AUGUST W. BOHN—Service hints for single phase motors 


Modern ‘Lighting 


Louverall lighting for super market; simple baffles for small store; 
large cell louvers for office; control panel has directional lenses 


In the News.. 





The main metal-clad switchgear units, for the 
incoming lines and feeder circuits to the various 
load centers, is located on the roof of the 
powerhouse. A mimic bus diagram on the front 
of the units indicates the electrical primary 
interconnection. 


PUTS SWITCHGEAR ON ROOF 


saves 10,000 sq. ft. of floor space 


Indoor space limited—installation made 
with almost no interruption of production 
—Maintenance will be greatly simplified. 


When Scott Paper Company, of Chester, Penna., com 
pletely revamped its electrical system to take care of 
expanded plant output, it made one rather unusual 
decision. Because indoor space was limited, it put all 
its switchgear and load-center units on the roofs of the 
various buildings. The incoming utility power lines, 
at 13,200 volts, terminate in General Electric outdoor 
metal-clad switchgear on the roof of the powerhouse, 
and the 575-volt distribution system is fed through 
G-E metal-enclosed gear located on roofs of the in 
dividual buildings. Distribution between buildings is 
at 13,200 volts with step-down load-center units. 


This type of installation has proved to have a num 
ber of advantages. In the case of Scott Paper, 10,000 
square feet of badly needed floor space became avail 
able for paper making. The entire installation could 
be made during normal working hours, yet did not 
interfere with plant production. Likewise, routine 


inspection and maintenance can be done without enter- 
ing the manufacturing areas. All breakers are of the 
easily-removable type that is so easy to maintain 
and inspect. 

What’s more, there’s plenty of space for expansion: 
Provision has been made to double the capacity —-by 
adding transformers and switchgear —when still more 
electric power is needed later. Apparatus Department, 
General Electric Company, Schenectady 5, N. Y. 
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A double ended load-center unit feeding the large 2300-volt motors in One of several single-ended load centers, which can be doubled in 
one of the main buildings. Unit consists of two power transformers with capacity later by adding a second transformer and low-voltage switch- 
air-interrupter disconnects, and metal-clad switchgear units for metering gear units. This particular unit uses metal-enclosed gear with draw-out 
and for the four magne-blast air circuit breakers. air breakers to 575-volt feeders which serve the paper finishing units. 


New switchboards simplify control — Increase safety 


Front and rear views of the old switchboard which Main switchboard is now simply a control board. 
handled all the plant’s power at 575 volts. Open Incoming line and feeder circuits can all be closed 
buses, breakers, knife-switches, and resistors were from this one location. No power lines or high 


a definite hazard — and one bad short circuit or fire could have closed voltage is brought to this board at all —and there are no open buses or 
down the plant. switches to form a hazard to personnel. 
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MODERN FACILITIES 


EXPERIENCE + MODERN METHODS 


MODERN THINKING 


MEANS 6 


Triangle’s two plants—one 
making wire and cable 
in New Brunswick, New 
Jersey, the other making 
conduit in Moundsville, 
West Virginia, have kept 
pace through the years 
with every advancement 
and are completely mod- 
ern in machinery ond 
equipment. 


When it comes to wire, cable or conduit, you want assurance 
that it’s right — right in quality, right in performance. Triangle 
products are right! Triangle’s long experience coupled with 
modern machinery, modern methods and modern thinking 
means “It Must Be Right!" 


Triangle products are built to the highest possible specifications 
under the supervision of craftsmen who take pride in surpassing 
accepted standards. 


Experience plus modern facilities, modern methods, modern 
thinking — that’s why Triangle can say with confidence — “IT 
MUST BE RIGHT!” That's why you can specify Triangle and know 
that “IT 1S RIGHT!’ 


THIS MAN WANTS TO HELP YOU! 


He is your Triangle Distributor. In the same way 
Triangle offers quality products, your Triangle 
Distributor offers unexcelled service. See your 
Triangle Distributor first. In the long run you'll 
save and get it faster, from a Triangle Distributor. 


THE TRADE-MARK OF TOP QUALITY! 


NEW BRUNSWICK, NEW JERSEY 


1 MUST BE RIGHT 
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AMONG THOROUGHBREDS 


ONE IS OUTSTANDING 


At Belmont in 1920, three-year old Man O’War led the field in the Lawrence 
Realization Stake. He covered the 154 miles in 2:40+4/,. Previously he had won 16 
of 17 starts, establishing three U.S. records. He was rated the fastest horse in 
America. 


AND AMONG CERTIFIED BALLASTS—ONE IS OUTSTANDING 


“‘Certified’’ means a ballast built to meet electrical specifications established 
to assure good performance of your fluorescent lighting. Thus, “Certified” 
represents the standard for a good ballast. But, to meet a standard is one 
thing—to consistently exceed it is another. And, it’s that ‘extra quality for 
your dollar’—built into every G.E. ballast*—-that assures you of not just good, 
but absolute top performance for your lighting. 

To let your customers know you use only the best, display the famous G-E 

tag on your fixtures. For information on G-E ballasts and G-E tags contact 
the ballast specialist at your nearest G-E office. 
*Since Certified ballasts represent only a portion of the total ratings available, 
it’s important to you to know that General Electric builds the same ‘extra 
quality’ into all its ballasts, whether Certified or not. General Electric Com 
pany, Schenectady 5, N. Y. 
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New 


“Unpacking and distributing cases of bottles as 


they return to bottlers is a heavy duty operation 


~ 
Automatic Unpacker requiring dependable voltage supply,” says the 


powered by G-E 


Edward Ermold Company, New York. We have 
used a G-E dry-type transformer in our automatic 
unpacker for its voltage supply. For dependable 


operation day after day, we’ve found G-E trans- 


Dry-type Transformers "=>" 


WHEN YOU NEED DEPENDABILITY SPECIFY 


@ 
DRY-TYPE 
TRANSFORMERS 


Type M—- for 25 to 10 kva | indoors oF outdoors 
Type 0 — for 15 kva and above | indoors 


G-E DRY-TYPE TRANSFORMERS 


G-E dry-type transformers /ook as if they could do a job, and they can. 
They're designed to dissipate heat rapidly—built for years of reliable 
service. Top-quality varnishes, specification steels, and thorough inspec- 
tion give you downright dependability on the job. 

Plan now to cut maintenance and operation costs. Specify General 
Electric dry-type transformers. For more information see your local 
electrical distributor, or contact your nearest G-E Sales Office. Apparatus 
Department, General Electric Company, Schenectady 5, N. Y. 


Gu Can pul our confea ence Un 
GENERAL ELECTRIC 


411-86 
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LISTING FOR THE FIRST TIME 
NEW ENTRANCE 


FOR ALL TYPES OF CABLE 
GROUND (7 > 


TYPE “RS” RESISTOYL ENTRANCE SEAL 


Stuffing box with “Resistoyl’’ gaskets makes 
water, oil, and compound-tight seal on any cable 
sheath. Easily installed fittings furnished for con- 


duit, armor, and wire armor. 


SEND FOR YOUR COPY 
TODAY! 
If you are now receiving regular G & W mailings, you 


will automatically receive your copy of this new bulletin 


soon. 


CQ. 


7780 Dante Ave., Chicago 19, Ill. 


In Canada: 
POWERLITE DEVICES, LTD., Toronto 


Complete listings make this bulletin a must for your 
desk. Keep it handy for easy reference to all ratings 


and shapes of G&W Potheads and related information. 


@ Capnut Terminal Potheads 

@ Disconnecting Potheads 

@ Straight Through Potheads 
@ Equipment Type Potheads 
@ New Shape “CL” 45° Angle Bodies 
@ New Shape “A” Pole-Top Potheads 
@ Special Listings of All Parts 
@ Spreader Heads 
®@ Insulating Compound 


® Installation Instructions 





@ New Universal Cable Entrance 


G & W Electric Specialty Co. 
7780 Dante Avenue 
Chicago 19, Illinois 


Please send G & W Bulletin AB51 fo: 


NAME 





‘ 
| 
' 
; 
} 
. 
; 





COMPANY. 





ADDRESS 





EE aero ne ee See ee = =e 


Check here if you would also like a copy of Bulletin AA5O, Type “ST-SODERTITE" 
potheads with metal parts soldered directly to porcelain. 








Meet specific panelboard 
needs faster with 


interchangeable C2.sh matics 


To add individual Pushmatics 
just place unit on mounting 
rib and push locking bar 
down. Connect wiring, re- 
store service and Pushmatic 
Electri-Center is ready for 
use! 


Add, remove or interchange any unit any time 
for any combination of ratings! 


EVER before has a panelboard offered the flexi- 
N bility of BullDog Pushmatic Electri-Centers! 
Pushmatics are the same size, regardless of rat- 
ing or type, and are completely interchangeable. 
Any Pushmatic can be installed at any point on 
the mounting rib. Pushmatics can be added to 
the Electri-Center faster, more economically and 
with less confusion. 


Exclusive push-button 
switcl.ing, too! 


PUSH ... it’s on! PUSH ... it’s off! 
PUSH ... it’s on again if circuit is 
broken by short or overload. Push- 
matic offers the simplest switching 
available anywhere. No complicated 
resetting to fuss with . . . no fuses to replace. 
And you can meet any load condition with these 
Pushmatics: Standard Thermal MAGNETIC and 
Thermal ULTRA-MAGNETIC, the latter available 
with or without BullDog’s exclusive AMBIENT 
COMPENSATING FEATURES. Ratings of 15, 20, 
30, 40 and 50 amperes, 1 pole, 120 V., or 2 poles, 
120-240 V., A.C. 


10 ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Now investigate Pushmatic Electri-Centers ... 
the finest panelboards on the market. 


Handsome BullDog Push- 
matic Electri-Centers are 
available from 2 to 42 
circuits. Pictured: 8-cir- 
cuit Service Equipment 
Type. Plenty of wiring 
room even in smallest 
Electri-Centers for easier 
installation. 








BULLDOG ELECTRIC PRODUCTS COMPANY 


DETROIT 32, MICHIGAN © FIELD OFFICES IN ALL PRINCIPAL CITIES 
IN CANADA: BULLDOG ELECTRIC PRODUCTS OF CANADA, LTD., TORONTO 


BULLDOG 


HEADQUARTERS FOR ELECTRICAL DISTRIBUTION 


. » MAY, 1951 





due to improved 
more economical production methods 


and rapidly increasing volume: 
Prices racluced 
for high-quality lighting 

with 


GUTH SEELUX 


; for silver bowl lamps 
@ 3 ring, open-bottom, tor HEATPROOF ALZAK** FINISH 
fs) finest indirect lighting is not dissolored or affected by lomp 
“faa: fficiency heot. 

@ lifetime beauty, & 

: \aintenance . 
6 practically no main iia laiien simplicity and beauty DUSTLESS OPEN BOTTOM 

. le o unctio 

@ an outstanding examp 


minimizes cleaning — dirt falls through. 


SILVERBOWL LAMP 
provides built-in reflector. Peak effici- 
ency is automatically restored; when 


lomp is replaced, you have a new 
reflector. 


Send for our Bulletin 864-A 
with full details on the SEELUX, 
SEELUX Plus and other fine 
GUTH ‘Incandescent Indirects. 
*® and Patents Pending 


**@® and Patented, Aluminum Co. of 


America 


IGHTING 


THE EDWIN F. GUTH COMPANY / ST.LOUIS 3, MISSOURI 


dlinnis Sen Lighting Since Igor 
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NEW MILLION-DOLLAR HIGH SCHOOL 


Wired the Modern Way 





Pi rn Py hey - a 


"i 
Sas. 
. an 
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LIGHTWEIGHT 


with ELECTRUN 


E. M.T. Race 


@ Almost 8 miles of Republic 
ELECTRUNITE E.M.T. protect the 
wiring circuits in this modern, 
114-million-dollar high school 
building. Conductors are com- 
pletely protected from damp- 
ness, fire, and mechanical 
damage. Fire-proofness of all 
types of buildings is increased. 
Surveys show wiring costs are 
reduced and building comple- 
tion is speeded . . . sound reasons 
for specifying “ELECTRUNITE 
E.M.T. Raceways.”’ 

ELECTRUNITE E.M.T. is the light- 
but-strong, threadless, rigid 
steel raceway that’s changing 
the wiring habits of the nation. 
It’s inspected by Underwriters’ 
Laboratories, meets the National 


Electrical Code and most local 
codes for exposed, concealed, 
and concrete-slab installations. 
Inch-marking, plus uniform 
structure and walls, make 
ELECTRUNITE E.M.T. easy tO cut, 
bend, and install, easy to fit-up 
with connectors and couplings. 
Knurled inside surface assures 
easy, trouble-free fishing and 
wire pulling. 





CHECK WITH YOUR 
ELECTRUNITE DISTRIBUTOR 


His stocks of popular ELEC- 
TRUNITE E.M.T. Raceways 
may not always include the 
sizes and quantities you 
need. Let him know your 
requirements as far ahead 
as possible . . . he'll make 
every effort to supply you. 











REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17,N. Y. 


ELECTRUNITE E.M.T. 


THREADLESS 
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HOOK-ON INSTRUMENT 


reads power factor directly 


. .,. Without interrupting service 


TYPE AK-3 HOOK-ON 
POWER-FACTOR METER 


Now, for the first time, you can read power factor 
without breaking circuits ... and without mathematics 
You just clip on the voltage leads, hook around the 
line, and rotate the simple selector dial for direct 
reading 

With the handy new AK-3, you quickly locate cir- 
cuits where power factor needs improvement . . . find 
out where to spot correcting capacitors, You can use 
the AK-3 on any balanced 3-phase circuit with 100- 
600 volts, 15-600 amperes. Accuracy is within 0.05 PF. 

ASK YOUR G-E REPRESENTATIVE to demon- 
strate the new AK-3 Power-factor Meter today. Or 
write for bulletin GEC-789, General Electric Company, 
Schenectady 5 hi 3: 


\, a 
o 


‘& 


price $84.75* 
leather case $10.00° 


*MANUFACTURER'S SUGGESTED RETAIL PRICE 


GENERAL @@ ELECTRIC 
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Complete Control » 
and Pr otection Type Ht Starters 
for Your Motors 


NE ATTRACTIVE easy-to-install steel cabinet is all 
you need between line and motor when you 
specify Allis-Chalmers Type H Starters. Contactors, 
protective devices, meters, relays . . . everything you 
need for complete control and protection of your mo- 
tors is built into Type H Starters. You get: 





1 Short Circuit Protection . . . provided by current limiting fuses 
that are easily accessible. 


2 Overload Protection . . . Thermal relays have compensating ele- 
ments — automatically adjust for ambient temperatures — trip on 
motor overload only. 


3} Safe, Accessible Cubicle . . . upper front compartment encloses 
disconnect type fuses; lower front compartment, the low voltage 
control devices; rear compartment, the high voltage equipment. 


4 Easy Installation . . . single steel enclosure is easy to handle, in- 
ternal wiring is complete, wiring terminals accessible, easy to connect. 
5 Personnel Protection . . . high voltage fuse compartment has 
electrical interlock. 

6& Meters, Push Buttons, Recording Instruments, Rheostats, and simi- 
lar devices you may need are mounted on the door of the low volt- 
age compartment. 








Specify Type 256 Air 

Other features include undervoltage protection . . . Break Contactor, 
and your choice of either air break or oil immersed shown, for tough, re- 
contactors — whichever is best for your application. r. petitive duty, longer 


, : ‘ contact life . . . Type 
For motor control that is engineered to your job, . MO Oil Immersed Con- 


specify Allis-Chalmers Type H Starters for motors <a tactor for normal start- 
with ratings up to 2500 hp. Call your nearby A-C rep- ap ing duty or for service 
resentative, or write Allis-Chalmers, Milwaukee 1, in dust laden, corrosive 


Wisconsin for bulletin 14B6410A, or very moist atmos- 
pheres. 


ALLIS-CHALMERS 
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Lighting by Litecontrol makes this 


a Store with Fale Visiow 








This Trench Variety Store in 
Minneapolis emphasizes modern mer- 
chandising from street entrance to 
storeroom. Clean lines and functional 
Space-saving keynote the layout — 

. and, of course ... an excellent 
lighting job ‘wraps up the package.”’ 
Sales-minded planning here dictated 
the use of Litecontrol Fixtures...in this 
case, the increasingly popular No. 5828 
Slimline Recessed Louvered Units. 
Made for two or three lamps, this unit 
offers the convenience of hinged egg- 
crate louvers. Louvers are enclosed in 
metal frame for safety and are opened 


wen VAR! 


Litec 5. Watts per * 


fr. on conter 


uae © 
ing? + 
vice? 35 foo 


sity in ser 


from either side by means of spring- 
loaded catches. Easy to service and easy 
on the eyes, Litecontrol Fixtures are 
justly famed for putting every product 
in the best possible light. 


condles- 


pols, MINN: 


ates Powe’ 
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Norther" St 
i es: 
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For lighting installations of this or 
any type, you'll save time and trouble 
by letting your Litecontrol Representa- 
tive help you with your problem. Try 
him next time... and see/ 


LITECONTROM 3fe2varers 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 


DESIGNERS. ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 


16 ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


. MAY, 1951 





Servit 


_, 
Scrulug wg 
» 


3 


‘ 
o 


Versitap 


To cut costs, conserve materials, and make your 
supplies go further, it’s wise today to use 

Burndy Qiklug connectors. Built for dur- 

ability, Burndy Qiklugs are constructed 

of high-conductivity, corrosion-resistant 

alloys, with clean, husky threads ...so they can be 

used over and over again! Added to Qiklug’s ease of 
installation (with an ordinary wrench) and compact 
design, this timely, extra-life advantage makes it more 
important than ever to use...and re-use ...Qiklug! 


BURNDY CONNECTORS 


BURNDY, New York 54 » Western Branch: Vernon 58, Cal. - Burndy Canada Ltd., Toronto 8, Ontario 
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for a gun that shoots mud 


HAT electric gun squirts mud into the bottom of 
42 blast furnace to plug it up after the furnace 
is tapped. It operates day-in and day-out—right 
over the molten tron that comes boiling out at 
2500°F. 

The mud gun rotates 180° during its work cycle, 
so the cable is continually flexed. 

And, since part of the cable is right next to the 
blast furnace cooling water, it is exposed to hot 
eat pot steam. The cable must withstand graphite, grit and 

an incredible amount of dirt. It would be difficult— 

AMERICAN or impossible—to find tougher operating conditions 
ELECTRICAL WIRE than encountered in this blast furnace mud gun 

AND CABLE operation. ao id 

When asked about the Amerbestos AVC Cables 
used on this gun, the Electrical Engineer at the 
plant said that it had given many times the service 
of any other cable they had ever used. “And,” he 
added, “it has given the least amount of trouble in 
service.” 

So if you have a hot-spot wiring problem, get all 
the facts on Amerbestos. Our nearest District Engi- 
neer will help you pick the best wire or cable for 
your job. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAW FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRM/NGHAM 
SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


© American Electrical Wire and Cable 
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Safety-Circle Motors Give You 
Extra Protection 3 Vital Ways 


1 Protection Against Electrical Break- 

down — Stator punchings of low-loss 
electrical steel are welded together to form 
a rigid base for the windings. Complete 
stator is multiple dipped in special insu- 
lating varnish and baked after each dip. 
Special cambric insulation is placed in coil 
ends between phases to provide further 
protection against electrical breakdown. 
) Protection Against Physical Damage 
“~  — Cast iron frame completely enclos- 
ing working parts on all sides rigidly 
maintains alignment and protects motor 
against blows, falling objects and other 
physical damage. Cast iron inherently re- 
sists corrosion better than other metals 
used for similar purposes. 


3 Protection Against High Mainte- 
nance Costs — Bearings are pre-lubri- 
cated at the factory and should need no 
attention for long periods. Tapped holes 
with pipe plugs to permit regreasing and 
to provide grease relief are provided. 
NOW, when costs are high and skilled 
labor is becoming scarce, you need these 


extra protection features that only Safety. | 


Circle Motors give. 94 Allis-Chalmers 


Certified Service shops throughout the ! 


country give you economical, factory ap- 
proved service and genuine pa~s, 

Call your Allis-Chalmers Authorized 
Dealer or Sales Office for your motor 
needs, or write Allis-Chalmers, Milwaukee 
1, Wisconsin for Bulletin “a 


Sofety- Circle, Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


ALLIS-CHALMERS Ce) 
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Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Deolers, | 


Certified Service Shops and Sales Offices | 
throughout the country. ' 


CONTROL — Manvol, 


magnetic and combina- |» 


tion starters; push but- 
ton stations and compo- 


nents for complete con- ; 


trol systems. 


TEXROPE — Belts in 
all sizes and sections, 
standard and Vari- 
Pitch sheaves, speed 
chongers. 

<- 

yd ~———\. PUMPS — Integral 
ey =) motor and coupled 


to 72 In. discharge 
ond up. 
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Today 


..- with long life the watch word for Service 
Entrance Cable... you need the permanence of 
insulations made with FIBERGLAS* Yarns. 








Used in OUTER BRAID, MOISTURE-SEAL 
TAPE and CONDUCTOR COVERING, Fiberglas 
Yarns help provide— 


@ high tensile strength with minimum 
bulk ... smaller cable that’s easier to 


handle, easier to install! 


@ resistance to rot, moisture, heat and age 





. cable that lasts far longer! 


Because of increasing military require- 
ments for Fiberglas Yarns, our custom- 
ers are unable to get all they need. We 
are building new facilities to help meet 


these demands. 


Owens-Corning Fiberglas Corporation 
Electrical Sales Division 
16 E. 56th Street, New York 22, N. Y. 


Please send your new booklet describing wires 
and cables insulated with Fiberglas Yarns. 


OWENS yCORNING Name 


*Fiberglas is the trade mark (Reg. U. S. Pat. Off.) 
of Owens-Corning Fiberglas Corporation for a y, : 
variety of products made of or with fibrous glass. Company 


FIBERGLAS IS IN YOUR LIFE...FOR GOOD! Street 





CR accwiinesecescssesce Zone....State 
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CERTIFIED 
BALLASTS 


Audible “humming” from a fluorescent ballast is highly annoying ... yet some 
people believe this noise is an unavoidable part of fluorescent lighting. 
This is not true. Seldom do you hear a CERTIFIED BALLAST that is properly 
installed in a fixture. It operates efficiently and quietly. 
Freedom from noise is but one advantage of CERTIFIED BALLASTS. You also get... 
* Maximum light output (poor ballasts may reduce light by 20%) 
® Full lamp life (poor ballasts may shorten lamp life by “) 
® Long, trouble-free, dependable service. 
CERTIFIED BALLASTS are made to exacting specifications, then tested and checked 


by Electrical Testing Laboratories, Inc. 


Participation in the CERTIFIED BALLAST program is 





open to any manufacturer who complies with the require- 
ments of CERTIFIED BALLAST MANUFACTURERS. 


BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 


2116 KEITH BLDG., CLEVELAND 15, OHIO 
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CONDUIT FITTINGS 


DEFENSE JOBS USING KILLARK FITTINGS. 


ABERDEEN PROVING GROUNDS 
: ‘ ANDREWS AIR FORCE BASE 
_ _ ANNISTON ORDNANCE DEPOT 
ATERBURY AIR FIELD 
ATOMIC ENERGY COMMISSION 


KIRKLAND AIR FORCE BASE 

LAKE CITY ARSENAL 

LOS ALAMOS ATOMIC PROJECT 

MILAN ARSENAL 
' 
i 
| 





MONSANTO CHEMICAL Cc 
OAK RIDGE ATOMIC PROJECT 
OGDEN ARSENAL 
RANDOLPH AIR FORCE BASE 
REDSTONE ARSENAL 
ROCKY MOUNTAIN ARSEN AL 
SAVANNAH ORDNANCE Di POT 
SCOTT AIR FORCE BASE 
A SUNFLOWER ORDNANCE W ORKS , 
— TINKER ARMY AIR FIELD 
i Se TYNDALL AIR FORCE BASE 

ty VANCE AIR FORCE 
m4? j : : WESTERN CARTRIDGE 


VAPOR-PROOF & DUST-TIGHT FIXTURES 


«< 





“QUICK DELIVERY!" Important words these days— when 


KILLARK products offer individual advantages, too. 
a prompt supply source can be a national essential. 


Killark’s control of metal and ultra-modern production 
methods are keyed to respond to your most urgent 
defense construction needs 

STRATEGIC LOCATION. Central geographic position of 
our foundry and factory, PLUS 12 warehouses through 
the country, are your multiple assurance of quickly-filled 
orders and speedy shipments. 


They can’t RUST. Made of ALUMALLOY for greater 
malleability, and die-cast under 10,000 Ibs. pressure, 
they are 60% lighter than iron...are weatherproof 
clear through . .. non-corrosible . . . smooth satin-like fin- 
ish... precise clean-cut threads... safe, non-sparking, 


desirable for hazardous locations. 


The KILLARK CATALOG lists the COMPLETE LINE. 
Write for your copy. 


BOSTON 
SYRACUSE 
PHILADELPHIA 
ATLANTA 


SALES OFFICES and 
WAREHOUSE STOCKS 


COLUMBUS 


SALES OFFICES CINCINNATI 


Vandeventer and Easton Aves. 


156 Purchase St. 

216 Burnet Ave. 
121-123 Market St. 
69 Mills Street, N. W. 


2620 Welsford Road 
49 Central Avenue 


50 26th Street 
564 West Adams Street 
814 Twelfth St. 
4130 First Avenue South 


PITTSBURGH 
CHICAGO 
DENVER 
SEATTLE 


MINNEAPOLIS 924 Andrus Bidg. 
KANSAS CITY, MO. 614 West 26th Street 


St. Lovis 13, Missouri 


140 Spear St. 
412 Seaton Street 
8319 Mack Ave. 
1901 Griffin Street 


SAN FRANCISCO 
LOS ANGELES 
DETROIT 

DALLAS 


NEW YORK 30 Irving Place 
BALTIMORE 401 Natl. Marine Bank Bidg. 





you can 6c SURE.. te 175 


WLLL 


s 


TYPE AVRB 
15 to 100 kva 


TYPE AJRB 
3 to 10 kva 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 





TRIPLE 


en 
OSS 


Protection against Overloads 


Trouble caused by short circuits or by transformer overloads is 
stopped before it starts when you use Westinghouse Dry-Type 
Transformers with built-in circuit breakers. The breakers are 
connected in the high-voltage circuit, and are actuated by either 
(1) the coil-load current, (2) the temperature of the air within 
the transformer or (3) by both. This triple action provides com- 
plete protection ... sure safety for circuits if trouble occurs. Further- 
more, the co-ordinated time lag of the breaker permits carrying 
nondamaging, short-time overloads without service interruption. 

You can get quick, economical correction of overloaded cir- 
cuits with Westinghouse Dry-Type Transformers that have 
breaker performance like this . . . plus these additional features: 


W INSTA C Connect direct to wiring or race- 
ways. Renee you can install dry-type transformers close to the 
load, long runs of low-voltage lines can be eliminated. 


AACVITRITID 


Y N ‘TING: Mount them wherever power is neeced—on 
the floor, walls, columns, platforms, or overhead. 


MAINTENAI COST: Dry-type construction is recog- 
nized as the ‘“‘minimum maintenance” transformer design. 

Save on power costs—run your distribution voltage close to the 
load with Westinghouse Dry-Type Transformers. Available in 
hv ratings of 600, 480 and 240. 100 kva and below, single 
phase. Ask your Westinghouse representative for Booklet B-4439, 
or write Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. J-70555 
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why there can be 


NO OTHER ANSWER IN 
SAFETY SWITCH SELECTION 


Engineering research authenticated by outstanding au- 
thorities has conclusively established “internal heating”’ 
to be the principal cause of safety switch failures. This 
“internal heating”’ literally bakes the life right out of 
safety switch parts, causing insulating materials to dis- 
integrate and metal parts to distort and corrode. The 
safety switch then either becomes inoperative or it 
“burns up” through inability to carry the load. 

In properly constructed safety switches, fuses are al- 
most entirely responsible for this destructive “internal 
heating.”’ This is not a criticism of fuses for any fuse 
operating up to its rated load must be near its melting 
point if it is to perform properly when an overload 


COTLER Manne 


MB SAP Seren ae 


Visit our booth, National 

Association of Electrical 

Distributors, May 21-25, 
Atlantic City 
Booth No. 107A 
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occurs. And any metal operating near its melting point 
must be hot . . . and fuse links are hot . . . with tempera- 
tures running as high as 700 degrees Fahrenheit. 

Since you cannot vent trapped heated air through a 
safety switch enclosure and still keep a safety switch 
safe, the only escape from the ravages of “internal heat- 
ing’? must come through the selection of materials for 
the internal safety switch structure and the design of 
that structure to withstand successfully the unavoidable 
heat conditions met in safety switch service. 

Cutler-Hammer Safety Switches were completely rede- ° 
signed in this way ten years ago to beat “internal heating” 
when engineering research clearly indicated the need for 
such safety switches. Nine years of experience shows the 
Cutler-Hammer claim of better safety switch perform- 
ance far more than a mere promise; it is a proven fact 
that demonstrates why there can be no other answer in 
safety switch selection. CUTLER-HAMMER, Inc., 
1306 St. Paul Ave., Milwaukee 1, Wisconsin. 


a SS 


-UTLER-HAMMER 


REMOVE FOR WIRIRE 
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MORE AMPERES CAN 
RIDE THESE CABLES 


pes 


You can do yourself and our country a service by installing 
Simplex-ANHYDREX XX Cables wherever you need to replace high 
voltage power cable. 


Here’s why. You can crowd more amps into the same size copper 
when it is insulated with Simplex-ANHYDREX XX. That’s how you 
save copper. Of course your cables, will run hotter but that’s all right 
with Simplex-ANHYDREX XX insulation. This insulation is built 
to withstand 75°C. to 80°C. (167°F. to 176°F.), depending on opera- 
ting conditions. 


Simplex-ANHYDREX XX Insulated Cables can be used under- 
ground, directly in the earth, or in ducts, cr they can be used over- 





fhead as aerial cables. The special Simplex neoprene jacket protects 


* eek ke & & 


these insulated conductors from sunlight, oil, acids, alkalies, ete. 
Want to know more about this versatile high temperature, high 


voltage power cable insulation that really combats moisture and 
water? Then return the coupon. No obligation, of course. 


Simplex-ANHYDREX XX is a product of Simplex Research 


+ + ®& 


x 
- 
* 
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SIMPLEX WIRE & CABLE CO. 
79 SIDNEY ST.. CAMBRIDGE 39. MASS 


GENTLEMEN: PLEASE SEND A COPY OF BOOKLET 1009A TO: 





NAME TITLE 


SIMPLEX WIRE & CABLE CO. ae 


STREET-~ 


79 Sidney St., Cambridge 39, Mass. ‘erry 
* Siw. w ea 
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IRING for 
IGH PRODUCTION? 


The heat is on for gH-out production. Work stoppages due 
to electrical fgjkdres can no longer be tolerated, and main- 
tenance gréws will be busy enough without chasing down 


wiring, defective plugs and other electrical 


The plant wired with ELECTRIC FEEDRAIL, the modern 
overhead trolley-busway system, is ready for any produc- 
tion changes. No wires on the floor, or in the operators’ 
way. Everything is connected overhead ‘thru trolleys that 
move along the line, or can be removed to another line. 
Each tool or machine can be protected by fuses or circuit 
breakers on the trolley, and tools can be suspended by 


balancers when desired. 





FEEDRAIL is ideal for cranes and hoists, moving test 
lines, lighting, cutting and sewing machines. Write for 


Bulletins describing applications and technical features. 





PRODUCTION LINE 


everywhere are recommend- 
ing FEEDRAIL systems, for 
once installed, the increases 
in production suggest addi- 
tional uses. Investigate the 
progressive FEEDRAIL system 
and plan for profit. 


CUTTING MACHINES 


FEEDRAIL CORPORATION 


JSS 








_ 


Were «6125 BARCLAY STREET «© NEW YORK 7,N. Y. 
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4 important suggestions 
on G-E 
remote-control wiring 


Switch-controlled Triple Outlet 


To help you add extra convenience to remote-control installations, General 
Electric announces a new switch-controlled triple outlet RO-2 which lets you 
make any combination of switch-operated and permanently live outlets. Out- 
let and plate in one piece for easy installation. 





New Contractor's Manual 


General Electric now has available a complete manual on the remote-control 
wiring system. In 36 pages, it gives you all the facts on layout, wiring time 
savers, and important installation facts. Let this booklet bring you up to date 
on G-E remote control. Write for a free copy of G-E Remote Control Wiring 
System Manual to Section D56-318, Construction Materials Department, 
General Electric Company, Bridgeport 2, Connecticut. 


Conservation of Materials 


General Electric remote-control wiring may be your answer if material short- 
ages begin to give you trouble. Because it uses small size low-voltage wire, 
G-E remote-control wiring can save as much as 34% of steel and 20% of 
copper in a typical 6-room house. 


Consumer Booklet 


To explain the advantages and uses of G-E remote-control wiring to your 
customers and prospects, General Electric has prepared an 8-page booklet. 
This booklet will help you show customers exactly why and where remote 
control should be used. For a copy of the Remote Control Consumer booklet 
and information on obtaining it in quantity, see your G-E Construction Mate- 
rials distributor, or write Section D56-518, Construction Materials Depart- 
ment, General Electric Company, Bridgeport 2, Connecticut. 


GENERAL €@ ELECTRIC 
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2 
MECHANICAL 
PROTECTION 


Crouse-Hinds sturdy cast Feraloy 
CONDULETS and rigid conduit 
provide the best possible protec- 








tion against accidental damage to 
electrical wiring and equipment 





... prevent costly shutdowns. 











*CONDULET is a coined word registered in the U.S. Patent Oftice. 
It designates a product made only by the Crouse-Hinds Company. 


*- ae 
A 
Nationwide 


7 ree Electra 
B 


{ 
\ 


X 


CONDULETS - TRAFFIC SIGNALS 
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MAXIMUM PROTECTION 








Other definite advantages 


& ECONOMY. The installed cost of Crouse- ditions. CONDULETS with detachable hub plates 
Hinds CONDULETS and rigid conduit compares favor- can be used to make it easy to change circuits or add 
ably with other wiring methods. The added ad- new ones. 
vantages make it the really economical method that UNIVERSAL APPLICATION. you 
pays dividends over the years. @! install galvanized CONDULETS and galvanized 

= SAFETY. Ground continuity is of vital im- rigid conduit under all atmospheric conditions and 
portance. CONDULETS with taper threaded hubs in all occupancies. 
and rigid conduit with tapered threads make a secure i SECURE ATTACHMENT of devices. 
joint that provides a reliable and permanent low The mounting holes in CONDULETS are drilled and 


resistance path to ground. This safety feature assures tapped in the cast metal body ... no weak mounting 
maximum protection against personal injury and fire. ears to twist off. 


@ CORROSION RESISTING. = cast @ QUALITY. ThetrademarkCONDULETstands 


Feraloy CONDULETS give the best protection wher- for the highest quality, reliability, and long life. 


: ; e atmos 
— 7 a & VARIETY. More than 15,000 items are listed 
in the CONDULET Catalog, including a complete 
& FLEXIBILITY. A modern CONDULET in- explosion-proof and dust-tight line for use in hazard- 
stallation provides for growth and changing con- ous locations. 


On YOUR next electrical layout, plan to get all the benefits of sturdy cast Feraloy CONDULETS and rigid 
conduit... the universal wiring method. 


CROUSE-HINDS COMPANY 
aes ne 


lis —Kansas City 
attle 





AIRPORT LIGHTING FLOODLIGHTS 
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Step Down Voltage 
RIGHT AT LOAD 


N MEETING TODAY'S EMERGENCIES you may have to 

convert some of your plant operations almost over- 
night. This will mean rearranging plant layout, relocat- 
ing machines, altering lighting and power services. For 
suchconversions you ‘Il find Allis-Chalmers dry-type trans- 
formers can be installed in a few minutes, thus prevent- 
ing costly delays and bringing power close to the load. 

“The most practical transformer I ever installed’’ is 
the way many an engineer has described the Allis- 
Chalmers dry-type transformer. These transformers are 
lightweight, small in size — they're built with heat re- 
sisting ““Fiberglas” insulation. You can mount them on 
platforms, posts or on the machine itself. Solderless 
connectors on all popular sizes reduce hook-up time. 

Spotting the transformer close to the load keeps sec- 
ondary feeders short, helps you get full use of the 
power you buy. You will welcome savings in hard- 


This bank of 3712 kva dry-type trans- 
formers is used to supply power to an 
infra-red lighting installation (shown at 
left) used for drying painted panels. 


The transformer gives new flexibility in 
matching changing loads. Whenever lighting 
is altered or machines are relocated, it can 
be moved quickly because of its lightweight. 


to-get copper conductors and reduced power losses. 
The dry-type transformer helps you put rated voltage 
right up to the motors and lighting equipment — speed. 
ing up motor starting and improving voltage regulation. 
By operating motors, lights 
and other equipment at rated 
voltage you obtain more efh- 
cient performance. 
Transformers are rated up 
to 300 kva, 600 volts and 
below. For more informa- 
tion about dependable Allis- 
Chalmers dry-type transform- 
ers, call your nearby Allis- 
Chalmers district office or 
write Allis-Chalmers, Mil- 
waukee 1, Wisconsin. 4.3361 


ALLIS-CHALMERS 


Pioneers in Power and Electrical Equipment from Generation through Utilization 
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FRED A. HOFMANN, production vice president of the Elastic N. J., is going night and day. Sure, we make a lot of steel products 
Stop Nut Corporation of America, says, “We're back on a full But for a general-purpose motor, we don’t think you can beat cast 
2-shilt production schedule, and practically every one of the 62 iron. After the pounding we've given our Tri-Clad motors for the 
lri-Clad motors we've installed since 1941 in our plant at Union, past LO years, we're stronger than ever for Tri-Clads.” 


ELASTIC STOP NUT CORPORATION: 


“We're stronger than ever for Tri-Clad triple protection!” 


TRI-CLAD MOTORS drive machines that produce ESNA fasteners VIRILE VETERAN. This 10-hp Tri-Clad motor has been driving an 
for use on jet aircraft engines—the engines that power our modern Acme Gridley multiple spindle bar machine for nearly 10 years. 
military planes. Each of the jet engines above uses a large number Its still going strong, another reason why, after 10 years, ESNA 
of these special stainless-steel high-temperature nuts, designed to thinks Tri-Clad is still their best motor buy! And today’s 

hold under the extreme heat and other severe conditions of jet rri-Clad motor, all-industry favorite, is better than ever! ee) 
engine operation. Moreover, these nuts must be re-usable without 


seizing or galling the finish. ESNA counts on the reliability of their 
Tri-Clads to help turn out thousands of these fasteners every day. G i N 7 g A L f LE C T R | C 








one of the ESNA. produc curate lengths. The load on the 10-hp drive motor is heavy and 


r machine (3 shown above) constant— but Tri-Clad, with its bearings completely enclosed in 


econds Phe ope rator simply cast-iron housings, ean take it! Maintenance department can't recall 
stock. The machine feeds a single Tri-Clad bearing ever having to be replaced. Moreover, 


jes and cuts off to ac if they need it, the motors are easily geared while running 


4 


TR/ CLAD MOTORS 


Help Keep ESNA 
Production Up! 





PRODUCTION PUSHER (General plant foreman Karl Kjellburg 
has the job of meeting “impossible” defense program manufacturing 
schedules. He’s counting heavily on automatically fed machines 
like the Tri-Clad driven V. & O. press on his left, says, “This press 
inserts over 200 elastic fibre locking collars a minute in a 

fastener. Driving it is a big job for a motor. Our Tri-Clads gave us 


no trouble during the war. We're counting on them again" 








TROUBLE SHOOTER TESTIFIES kd Conk, ESNA’s maintenance 
chief, must furnish reliable power wherever it’s needed in the plant. 
He's got some definite ideas about electric motors; says, “We like 
a motor you can regrease easily if you have to. So far, we've had 
And those were either 
on hot spots or on particularly tough jobs. The point is 


to regrease very few of our Tri-Clad motors. 
we could 
readily have regreased them all if it was necessary.” 


WoW TO MAINTAIN 


woToRs AND GENERATORS 


TIMELY READING With every electric motor 
needed on the line, once again it’s time to be a crank 
about motor care. That's why every motor user needs 
this General Electric manual. Tells how to spot motor 
and generator trouble before it happens, how to pre- 
vent serious breakdown, how to conduct a regular 
motor maintenance program. Order a copy for your 


maintenance department today! Use the coupon! 


TOUGHEST... on the inside Extra protection against electrical 
breakdown is built into every Tri-Clad motor. Formex* wire wind- 
ings, one-piece cast-aluminum rotor, double-end ventilation—these 
are features that prolong a general purpose motor’s useful life. 


TOUGHEST...on the outside Teeth rattling blows, dripping 
liquids, corrosive fumes—they’re all in a day’s work for Tri-Clad 
cast-iron construction. You get a rigid structure, too 
won't twist out of line when you're bolting it down. 


TOUGHEST... atthe bearings A Tri-Clad motor will run safely 
without relubrication for as long as any general purpose motor 
you can buy. But, if the application does make relubrication a 
“must”, you can grease your Tri-Clad without halting production. 

* Reg. U.S. Pat. Of. 


one that 


General Electric Company 
Section 752-8 
Schenectady 5, New York 


Please send me my free copy of ‘How To Maintain Motors and 
Generators” (GET-1202) 

Name 

Company 

Address 


City State 


GENERAL @@ ELECTRIC 


Turn the page for the latest news on 
motor selection and application. ® 





NEED HELP IN TRAINING MANPOWER? 


Here’s a Valuable Tool! 
—G-E’s New Course on 


MOTOR SELECTION 
AND APPLICATION 


9 Slide Films and Accompanying Manuals 
To Help You Get the Most Out of Electric Motors 





Timed to help meet the growing demand for skilled industrial 
workers, this new General Electric Motor Selection and Appli- 
cation Course is a boon to everyone concerned with technical 
training problems. Here, in 9 short, easily understood lessons, 
is a “how-to” course that offers a broad introduction and review 
of motor principles and uses to engineers, plant personnel, 
students ie all ais concerned a8 rent It's a aluable RES WHAT WHS COURS CONES OP: 


, 5 A y= 9 Sound slide films and records. 9 Sets of Review Booklets (10 per set) for 

production-boosting tool for any type plant: Ask your G-E student use. | Instructor's Manual—( This 96-page manual is virtually a com- 
. —_ » £ > —_ : . =_ “al . plete course in itself.) Complete kit—Slide films, Review Booklets, and Instruc- 

representative for more details on this course or mail the celle Milian, to eaendle aamieien sea 

coupon today. 


Here’s a Quick Look at the Scope of the Course 





CURRENT REVERSED 
POLARITY Of ROTOR 
REVERSED 


lesson 1—''Fundamentals of lesson 2—‘'Types of Motors” lesson 3—‘‘Fundamentals of Lesson 4—''A-C Polyphase In- lesson 5—''Single-Phase In- 
Motors’ —Basic principles of Horsepower, speed and Selection’ —A study of the duction Motors" — Character tegral -HP Motors’ — General 
motor operation, how a-c and torque and other character five basic steps that are usu istics of the three basic types range of applications, torque 
d-c motors work, construction istics, ranges of application ally followed in the selecting squirrel-cage, wound - rotor, and safety factor, capacitor 


features, et design features of any motor adjustabie-speed induction and repulsion-induction types 


-— oe oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee Se NewS 


MAIL THE COUPON TODAY! * ge.” 


CURRENT 


te 


lesson 6—‘'D-C Motors’ — lesson 7—‘‘Synchronous Mo- 
Basic types: shunt, series, com tors’’— Where used, design 
pound; horsepower formulas features, power factor im 
adjustable speed applications provement, and other basic 
versatility, etc operating benefits 


s 
General Electric Company Attach this coupon to your busi | 
Section 684-20 ness letterhead and mail Today i] 
Schenectady 5, N. Y a 
Gentlemen | 
Your Motor Selection and Application Course sounds like it may be valuable in P 

our training program 
Send me a complimentary copy of the Course Manual, GEZ-310, for my inspection, : 
at no cost to me i 
Send us a complete course for a 10-day free trial. If we do not return the course | 
at the end of the trial period, you are to bill us $100.00 for this complete course P 
Name 1 
Company : 
-~ 


ACCELERATION SMOOTH. QUIET selection and 


Address 


City State 


Lesson 8—'‘Adjustable-speed lesson 9—‘‘Gear Motors’ — 


Drives"’— Speed range and Selection and application of 
versatility of various pack the three classes of gear units 
aged adjustable-speed drives, Advantages of these low 


typical applications speed drives 
684-20 








Desk Fans 


L 
MODEL $62— 50-60 cycle, 10° 


lotor, I-speed, delivers 700 
opolescent Windsor green Amish 


MODEL 1049—50.6 
llotor, |-speed 
hight ton Anish 


a 431—25-60 cycle, AC oF 
)” oscillator, 2-speed, delivers 
om OC 


° 0 CFM bive-groy Amish 


exhaust Fans 


ent 

blode, rubb 

CFM, block wrinkle finish, operotes 
in either vertical of horizontal position 


y. hg 
eorily mounted in wolls of hg 
struction 


Mode V-105 Signe! Ring Type 
jan—teother-weight mode! con 
be mounted on wollboord, features 10” 
Qquiet-type fon blode ond cost cluminum 
mounting ring, delivers 700 CFM 


SIGNAL 


MODEL 361 — 60 cycle, 12” oxcillotor, 
J-speed. delivers 950 CFM. block 
wrinkle Amish 


4 
50-60 cycle, 12” os 
delivers 850 CFM, 
opolescent Windsor green finish 


moot 1249 


otor, 2-speed 


MODEL 1251 — 50-60 cycle. 
citotor, 3-speed, delivers 1500 C 
glossy block enamel finish 


5 


MODEL 1649— 50-60 cycle, 16" o» 


cilotor, 3.speed, delivers 1250 C Fm, 
opolescent Windsor green finish 





Model V-312, V-316, V-318 Sig- 
ow ee Blede Exhaust Fen 
models, deliver 840 


stotic pressure—1800 CFM. free 
2030 CFM. zero static 


b 
es in either hor tomtal or verticat 
position 


Model V-124A Signal Guck ot Blade 


capacitor 
her horizontal oF 
vertical position 


SEeee TrRIC MFG 
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Pedestal Fans Window Fans 


MODEL W-101—50-60 cycle, 10” blode. 
l-speed, switch in cord, delivers 700 CFM 
non-reveruble 








— e- very - ov van awe 16° MODEL CF.20A Air Circular 

jator, 3 iw 0 C.F.m 60 cycle, 20° blade, 2-speed, delivers 
bh grey te Couch telescopic floor 3300 CFM, telescopic floor stand 
stond prow height odjustment trom provides height adjustment trom 4° 4 
4° 6” to 7° 6"—Rloor to center of fon. to 7 


joor to center of fan, wing 
tuts allow fon to be tilted—varying 
angle of operotion trom vertical to 15 
degrees below horizontal, in 15 degree 


MODEL W-201—50-60 cycle, 20° blade, 
3-speed, switch on ponel, delivers 3300 CFM, 
non-reversble 


a tt: Bectrically Reversibie Win- 

an — 50-60 cycle, 12° blade, !-speed 
each way, switch on ponel, delivers 900 C.F.M 
in both directions 


Mode! WR.162 Electrically Reversible 
dow Fan—50-60 cycle, 16° biede, 2-» 
eoch way, switch on pone! 

in both directions 


r 


Floor Fans Kitchen Vent Fans 


i MODEL V.SOA Wall Fan — 50.60 
cycle, 10° blode, |-speed, delivers 650 
cr finish inside frame and door 


MODEL TF.12 Seereteire — 50-60 


Model WR-202 Electrically Reversible Win- 
. 12° Roor ton, 3-speed, delivers 
ey 


white baked enomel beng brown dow Fan—50-60 cycle, 20° blode, 2 
shutters alum Avoiloble each ch on ponel, delivers 3500 CFM. 
or DL. models ond to Mt wal slighty | 
thicknesses up to 24” 


WallsEyrosoocococccc—— lf ------------- 
"Ss >. RET Nae 
“ne , Snyy 


Signal Electric Mig Co., Menominee 8, Michigen 


RUSH complete information and discount schedule on the SIGNAL- 
COOLSPOT Fan Lines for "5! 


tem: (Check one) Deoler* 


& will pay you well to sell Signal and. 
Conkpet Fans in °S1. . , for Signal Fens 
ere built te SELL ene STAY SOLD! They 
 seablpecs bewrlgycptecr mB 
see 


go 


Distributor 

Neme 

Address 

City Stete 
*H Decler, give us name end address of your Distributor 


* 


w—————— 
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More than America spent to win 
its Independence 


THE Revolutionary War lasted 8 years 
and its direct cost was $74,555,642. 

This sum is considerably less than the 
amount Youngstown is spending on expan- 
sion--its share of the steel industry's program 
to help preserve America’s 175-year-old free- 
dom from Communistic attack. 

Work on a $90,000,000 construction pro- 
ject at the Indiana Harbor Works, East Chicago, 
Indiana, is under way. It includes a 1500-ton 
blast furnace, 75 new coke ovens and 8 - 250 
ton open hearth furnaces, heating furnaces, a 
high-lift blooming mill, with 6-3 hole recu- 
perative soaking pits, ore dock extension, un- 
loaders and ore bridge, and a vast array of 
other facilities needed to produce the addi- 


tional 1,000,000 ingot tons of steel involved. 
By the end of 1952, the steel industry expan- 
sion program will raise the total steel produc- 
ing capacity of the United States to over 
117-million ingot tons. This is more steel 
than is made in all the rest of the world com- 
bined. 

This tremendous investment by the share- 
holders of private industry is possible only 
with adequate profit -- profit earned in the past 
and to be earned in the future. This is a sym- 
bol of public confidence-- confidence that the 
American system of free enterprise is right 
and worth saving. Confidence that it will 
continue to be our way of life through the 
years ahead. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


The steel industry is using all its resources to produce more steel, but it needs your help and 
needs it now. Turn in your scrap, through your regular sources, at the earliest possible moment. 
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NO MORE WAITING for factory-assembled distribu- 
tion panelboards! It takes only a few minutes to assemble 
Federal Noark Flexunit Plug-In Distribution Panel- 
boards from your wholesaler’s stock of standard parts. 
You can provide for future circuit expansion . . . and be- 
cause. of mass production, Flexunits sell for the lowest 
prices obtainable. 

Five standardized surface cabinets in three sizes of 
mains (200, 400 and 600 amp.) provide for a maximum of: 
* Twenty-eight 30 amp., 3 pole, or eighteen 60 amp., 

3 pole, or fourteen 100 amp.,3 pole or three 200 amp., 


ASSEMBLE FLEXUNIT 


Manele deWenes 


3 pole, 230v. branches can be combined in one panel- 
board. 

* Other combinations of 30, 60, 100, 200 amp., may 
also be assembled in a Flexunit Plug-In Distribution 
Panelboard. 

* Filler plates to cover unused spaces are available in 
four sizes. 

Order Flexunit Plug-In Distribution Panelboards from 

your Federal Noark wholesaler for fastest service 

and lowest prices. Federal Electric Products Company, 

50 Paris St., Newark 5, New Jersey. 


DISTRIBUTION PANELBOARDS FROM YOUR WHOLESALER’S STOCK 


lee 


) Chassis has 3 silver- 
plated copper bus bors 
arranged on edge fo re- 
ceive plug-in units. 


2 Rugged plug-in Fed- 3 Snap! . . 
eral Noark Flexunits are 
complete with fusible pull 


switches. 


FEDERAL NOARK 


Complete line of Federal Electric Products includes Motor Controls, Safety Switches, Service Equipment, 


and Flexunit is 
in place. Secured by screws, 
Wurdack pull switch units 
care ready to operate. 


4 Mounted in this chassis 
are 2 plug-in Fiexunits. Un- 
used space can be covered 
with filler plates. 


5 Note ample gutter space 
available when chassis is 
mounted in the box. Com- 
plete panelboard above. 


Circuit Breakers, Panelboards, Switchboards, Control Centers, Bus Duct * Sales offices in principal cities. 
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Wherever 
electrical connections 


move or are cramped - 


use SEALTITE 


Anaconda’s flex ible 
Liquid-Tight Conduit 


on Vg wove gern gone Va won gums Vg wenn grea 


Th \) 7 eS 
he : “i nnn, 


for flexible, liquid-tight electrical conduit...specify 





For minimizing vibration between switch-contro! box 
relate ventilating fan on rooftop. Sealtite is equally ot 


lol Mol MUrie Mirielicliielat Melle Mel tie Mirt tia Mel Mir 


Control wiring on machines. Sealtite is the ideal 
ole iMiclM@telaillil Miceli Miulelicle ME illamaclolil -l-talelt Melale| 
wherever wiring’ must be protected against water, oil 
grease. chemicals or abrasives 


Movable-head junction box connection to stat: 
ary junction box on boiler welding jig. Flexibility permits 
timesaving installation. Sturdy construction of Sealtite 


assures full protection, avoids expensive rewiring 


; 


f 


Complete protection is supplied by Se 
between frigid conduit and trip switct 


veyor of this beer case gluing machine 


Upper Left: Photo Courtesy: The Monarch Machine Too! Co., Sidney, Ohio. 


Photo Courtesy: Pacific Gas & tlectric Co., San Francisco, Calif 
Lower Left: Photo Courtesy: The Keeley Brewing Co., Chicago, Ill 


Photo Courtesy: Kewanee Boiler Corp. Kewanee, lil. 


Sealtite*, the completely flexible, liquid-tight conduit 

simplifies all types of electrical connections involving 

motion or vibration—especially to motors and 

portable equipment. Its flexibility dampens vibration, 

makes short radii bends 

Sealtite’s svnthetic jacket can resist oil, water, most 

chemicals, steam and abrasion. Its tough steel Fn, 
core stands up under impact es 
Your electrical supply house carries Sealtite. If you 

would like more information, send in the coupon today. 


1 1% — : 
cL SET L- 


AN ANACONDA PRODUCT 


oY 
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Waane”«s \ Need Slower than motor speeds 7 








GEAR MOTORS 


available in ratings from 1/20 to 50 horsepower 





You can solve your speed reduction problems — reduce costs, 
improve your product, and increase your plant efficiency by using 
Wagner Gear Motors to provide smooth transmission of power in 
place of outmoded belts, pulleys or chains. They combine Wagner 
Motor dependability with nationally-known gear units to give you 
positive reduction with the right power wherever “slower than 
motor” speeds are required. 


The Wagner line of gear motors includes ratings from 1/20 to 50 
horsepower with gear ratios to meet every requirement. Their 
flexibility of mounting provides an exceptionally large number of 
combinations to meet particular needs. 


Write for information on Wagner Gear Motors, or consult the 


nearest of Wagner's thirty-one branch offices for competent advice 
on motor drive problems. 


WAGNER ELECTRIC CORPORATION 
6413 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS —~ AIR AND HYDRAULIC 


BRANCHES IN 31 PRINCIPAL CITIES 
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We are proud to introduce the famous 
Armstrong-Bridgeport pipe tool line under 
the Capewell name. These are quality tools 
throughout, backed by eighty years of manu- 
facturing experience and everyday use on the 
job. 

Tools for every use and the kind of tools 
that make work easier, results better—adjust- 
able stocks and dies, solid stocks and dies, 
ratchet die stocks for adjustable, segmental 
and solid dies, 3-way diestocks, improved pipe 
vises, pipe cutters, portable vise stands, in- 
tegral Vistands, tube cutters, handy threaders, 
reamers. 


Vos er PORTABLE PIPE THREADING BUY THROUGH 
ad MACHINES YOUR DISTRIBUTOR 


Two rugged high production ma- 
chines that bring your shop to the 
job: The Vosper designed SUPER 
CHIEF and PAPOOSE power ma- 
chines for pipe and bolt threading, 
cutting and reaming. Both have 
patented VOSPER quick opening, 
adjustable die heads which are de- 
signed for greater rigidity, more 
chip clearance and positive support 
of the high speed steel segments 
— These die heads permit cutting 2” 
pipe nipples 242” long without the 
aid of a nipple chuck. Both have con- 
stantly primed centrifugal coolant 
pumps located below the sump. THE PAPOOSE 
2” portable heavy duty 
power pipe and bolt 
threading machine. 


rene bee e EE eee RG GG 
THE CAPEWELL MANUFACTURING CO. 
64 Governor Street, Hartford, Connecticut 
Gentlemen: Please send me more information on 


O Pipe Tools; O Pipe Threading Machmes 


NAME 





COMPANY _ 


ADDRESS 
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The rapid electrification of American farms 
during the last two decades presented spe- 
cial problems to manufacturers of wire and 
cable. For one thing, farm wiring was 
expected to withstand the severe service 
conditions existing in barns, stables, root 
houses and similar outbuildings—condi- 
tions involving moisture, poor ventilation, 
ammonia-laden air, mold, mechanical abuse 
and alternate exposure to both warm and 
freezing temperatures. 

The non-metallic sheathed cable avail- 
able for farm wiring proved to be highly 
unsatisfactory. Its fibrous jacket rotted 
rapidly, in some cases less than a year after 








installation. “Hot” wires became exposed. 
Fire was a constant hazard. Insurance rates 
soared. Farmers didn’t like it. They de- 
manded—and deserved—something better. 
Obviously, someone had to develop a farm 
wire that could “take it.” 





PIONEERING IS SIMPLY DOING THE OBVIOUS FIRST 
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wanted action 


SO...IN=-o-PRENE 























NON-METALLIC SHEATHED CABLE 


was developed 


For more than 40 years, National Electric 
has “set the standard” for everything in 
wiring—the world’s largest producer of 

National Electric Products Corporation the complete line of secondary electrical 
recognized the need for more satisfactory distribution systems. 
farm wiring and so intensified its develop- *Reg. T. M., N.E.P. Corp. 
ment efforts in this direction. The old cable 

was completely redesigned. The result was 

NE-o-Prene Loomwire, the first neoprene 

non-metallic sheathed cable to be listed and 

approved by Underwriters’ Laboratories, 

Inc. for use in wet locations. Since that time, 

using the design and construction origi- 

nated by National Electric, other manufac- 

turers have placed neoprene jacketed cable Consivuction Dateile 

on the market which has met with U.L. nina apenas 
approval. But with the standards set by NE, NEOPRENE WESULATION 
the frustrating problem of farm wiring has SPECIAL RUBBER SPACER 


been solved. FIBERGLAS BRAID 
NEOPRENE JACKET 


EVERYTHING IN WIRING POINTS TO 








National Electric 


PROCOCTS CORPVUBATION 
1301 CHAMBER OF COMMERCE BLDG., PITTSBURGH 19, PA. 
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WESTON 
‘Model 185 


INDUSTRIAL CIRCUIT TESTER 


In the shop ... 28 ranges im one case to locate circuit troubles on production equipment. 
On the bench .. . 28 ranges in one case for checking electrical equipment during manufacture. 


4 Inthe lab... 28 ranges in one case immediately available for research and development work. 
. 


28 Instrument Ranges 

D-C VOLTS: 100 mv, 1/10/50/200/500/ 1000 volts (20,000 ohms per volt). 
A-C VOLTS: 5/15/30/150/300/750 volts. 

D-C CURRENT: 50 microomps; 1/10/100 milliomps; 1/10 amps. 

A-C CURRENT: .5/1/5/10 amps. 

RESISTANCE: 3000/30,000/300,000 ohms; 3/30 megohms. 


Stock Accessories Available for Extending Above Ranges 


It does so much, so well, for so little. Check your Weston Representative for full details or see your 
local jobber. Weston Electrical Instrument Corporation, 589 Frelinghuysen Avenue, Newark 5, 
New Jersey ... manufacturers of Weston and Tagliabue Instruments. 


Albany + Atianta + Boston + Buttalo + Charlotte « Chicago + Cincinnat! Cleveland + Dallas + Denver + Detreit «Houston + Jacksonville » Knoxville « Little Rock» Los Angeles » Meriden » Minneapolis « Newark» New Oricans 
Wow York + Griande + Phiiadelphia + Phoenix + Pittsburgh « Rochester + San Francisce + Seattle « St. Louis + Syracuse + Tulsa » Washington, D.C. + in Canada, Northern Electric Company, Ltd., Powerlite Devices, Ltd 
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For motor repairs that end re-repairs 
I. R. Nelson counts on HARVEL 612-€ Varnish 


When a motor repair job must stand up under the toughest operating 
conditions, leaders in every branch of industry turn to I. R. Nelson 
Company of Newark. For years, Nelson has been known for motor 
repairs “when it’s too important to gamble.” 


Naturally, Nelson won't gamble on the quality of the repair 
materials it uses! Its consistent choice for insulating varnishes is 
Harvel 612-C—because this varnish has proved, over and over, on 
Nelson’s most exacting repair jobs, that it withstands severest service. 
Prolonged high temperatures do not affect its dielectric strength or 

flexibility. It offers outstanding resistance to acids, alkalies and oils. 

And Harvel 612-C—like other Irvington internal curing varnishes 

saves time and money on quality repair jobs in shops all over the 

country ... it bakes quickly and easily to a tough, strong coating. 


For most effective results with Irvington Varnishes, get our free 
Varnish Selector Chart. It gives full technical data to assist you in 
selecting the right varnish—and using it to best advantage. Mail 
coupon for your chart and detailed information on Harvel 612-C. 


WISE MOTOR USERS PATRONIZE QUALITY REPAIR SHOPS 
©808000000068606068066 60 6 6608606666860 08.9 


Irvington Varnish & Insulator Company 
6F Argyle Terrace, Irvington 11, N. J. 
Gentlemen: 


Please send me your Varnish Selector Chart and 
literature on Harvel 612-C. 


Send this convenient coupon now 


Irvington 


VARNISH & INSULATOR COMPANY 


Irvington 11, New Jersey 


Name 
Company 


Atderass 


City we Se 
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PRODUCTION 
CHANGE-OVER TIME WOt 
MELT AWAY WITH... 


~ Comertibiiy 


Outmoded circuit protection and slow change-over can inflict 
double penalty on production schedules today. 

It’s easy to make necessary circuit changes on the job with 
Westinghouse Circuit Breaker Panelboards—safely, quickly. 





First, indicating trim clamps make it easy to get the trim off. 
Since change-over parts are die-dentical, a precise fit is insured. 
Pretapped busbars and back pans eliminate any necessity for 
drilling, tapping or machining. 

Screw driver convertibility is a feature of the big Westinghouse 
Nofuze® Convertible Distribution Panelboard, but is also avail- 
able in all Westinghouse “De-ion®” Panelboards. 

For complete information call your Westinghouse representa- 
tive, or write for DB-30-930 containing complete data on West- 
inghouse Lighting and Distribution Panelboards, Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Penna. 

1.93467 





you can 6c SURE... 1 115 


Westinghouse 
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SERVICE ENTRANCE CABLES 


Roebling makes a 


wide line of service 
entrance and service drop 
cables 


SERVICE CABLES are an important part 
of Roebling’s complete line of electrical 
wires and cables. Whatever your require- 
ments for getting electrical energy from 
the utility’s secondary to the meter, the 
right Roebling underground or overhead 
cable will give you the fullest measures 
of dependability...and economy. 

All types and styles of Roebling Service 
Entrance Cable are made in the construc- 
tions best adapted for their own particular 
service range. From copper wires to pro- 
tective jackets these cables are made en- 
tirely in Roebling plants where modern 
machines and methods assure highest, 
uniform quality. 

A large part of Roebling’s complete wire 
and cable line is required in today’s re- 
armament program. You can count on the 
Roebling organization and distributors, 
however, to give you the best possible 
delivery service. John A. Roebling’s Sons 
Company, Trenton 2, New Jersey. 





TYPE SS TYPE USE 


BLIN 


Atlanta, 934 Avon Ave * Boston, 51 Sleeper St ® poe ae 5525 W.R It Rd * Cincinnati, 3253 Fredonia Ave * Cleveland, 701 St. 
Clair Ave, N.E. * Denver, 4801 Jackson St * Houst ion Blvd * Los Angeles, 216 S. Alameda St * New York, 19 Rector St * Odessa, 








Texas, 1920 E. 2nd St * Philadelphia, 230 Vine St -y ps Francisco, 1740 17th St * Seattle, 900 Ist Ave, S, * Tulsa, 321 N. Cheyenne St 
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ere’s Help 


You demand more and more from your 
batteries as industry strains its facilities for defense. 
To help you get more out of these essential 
tools of production—to choose, use, handle and 

maintain your batteries without waste— 


Gould announces the 


Plus-Performance 
Plan 
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You Need 
NOW ! 


Battery pertormance can be improved as 
much as 50%* if these eight points are 
put into practice: 


1. Buy Your Batteries to Fit the Job. Purchase of over- 
sized or undersized batteries wastes money, materials 
and manpower. 


Install Your Batteries Correctly. Connect them prop- 
erly, ventilate adequately and handle according to 
printed instructions. 


Use Your Batteries Within Designed Capacities. 
Overdischarge cuts down battery performance. 


Charge Your Batteries Properly. Use recommended 
rates of initial, figish and float charges. 


Maintain Your Batteries Systematically. Organize a 
preventive maintenance program. 


6. Inspect Batteries Periodically. Tighten loose connec- 
tions and replace worn cables. 


7. Test Your Batteries Regularly. Keep a record of cell 
readings—know the condition of your batteries at all 
times. 


é. Replace When Necessary. When you know the condi- 
tion of your batteries, you can place your orders far 
enough ahead to insure continuous service. 


GOULD'S PLUS-PERFORMANCE PLAN is designed to 
help you conserve and extend your essential bat- 
tery power. It is a complete, integrated system of 
manuals, articles, specifications, bulletins, record 
cards and charts which give you information on 
every one of these eight points—explaining and 
illustrating how to choose, use, install, charge, 
maintain, inspect and test. 


*From tests in the Gould Research Labo- 
ratory and performance tests in the field. 


LET THIS PLAN GO TO WORK FOR YOU...WRITE US TODAY! 


fone 


Any or all of the material available under the Gould PLUS- 
PERFORMANCE PLAN is FREE to battery users without obligation. 
A request on your letterhead stating the particular problem or 


problems in which you are interested, will bring the appropriate 


literature—and booklet explaining the complete plan—by return 


mail. Write us, attention Field Engineering Department. 


STORAGE BATTERIES 
GOULD-NATIONAL BATTERIES, INC., trenton 7, NEW JERSEY 


Always Use Gould-National Automobile and Truck Batteries 
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This exploded view shows the simple 
yet rugged construction typical of Arno 


. . . tors. Th t h is 1% hp., 
, S.A. of Sao Paulo, Brazil, the leading manufacturer of elec- St eee lle 
three-phase, drip-proof. 





tric al equipment in Brazil produces most of the motors, and associated 


power equipment used in South America’s largest country 


Like the manufacturers of similar produc ts in North America, Arno 


realizes the importance ol quality electrical insulating materials for ‘® 


unfailing service in the field. It is for this reason they have selected Natvar Products 


Natvi woducts f their insulation requirements. Arno motors 
atvar produc ad " — | Varnished cambric—straight cut and bias 


depend upon Natvar slot cell insulation, varnished cambric tapes. Varnished cable tape 
Varnished canvas 
Varnished duck 


Varnished silk 


All Natvar electrical insulating materials are recognized for their 


high standards of quality and uniformity throughout the world. 


Varnished special rayon 
Varnished Fibergias cloth 


@ Natvar flexible insulating materials are distributed in Brazil by Casa Rand Comercio E industria S.A. 


e 
a 
° 
* 
7 
P. 0. Box 350 P.O. Box 3619 P. 0. Box 267 P. 0. Box 978 ys 
Rua Senador Dantas 37 Rua 24 de Malo 207 Ode Pernambuce-119 Rua Uruguay 91 © Siicone conted Fihergies 
Ris de Janeiro, Brazil Sao Paule Brazil Recife, Brazil Porto Alegre @ Varnished papers 
7 
. 
e 
* 
« 
* 


Rio Grande do sui, Brazil Slot insulation 





Varnished tubings and sleevings 
Varnished identification markers 
Lacquered tubings and sleevings 
Extruded vinyl! tubing and tape 
Extruded vinyl! identification markers 


Ask for Catalog No. 21 P| 
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BRAND PLASTIX Electrical Tape 


Pa Nat 


for neal indices for limited 1mace for smooth conformation 


ta inregu dwrfaces 


DUTCH BRAND PEASTIX has high dielectric strength 
for use where space is limited. Thin and strong, it has extra 
stretch needed to conform readily to irregular surfaces. It is oil, 
grease and weather proof. It is available in two thicknesses: The 
regular .007” and the heavy duty .010” thickness. The .010 
PLASTIX electrical tape being slightly thicker, is for 
winding heavy cables or electrical harness and for use with 
power driven taping machines. 

For complete satisfaction, order DUTCH BRAND BLASTIX 
electrical tape by trade name... specifying either the 
regular .007” thickness or the heavy duty .010 PLASTIX. 


Regular PLASTIX 


Features These Many Qutstanding Qualities 
Tears Readily . . . Conforms to Irreg- where space is limited, a single thick- 
ular Surfaces . . . Resists Weather ness resists 8000 volts which is greater 
(rain and rough weather do not affect than 1000 volts per mil of thickness. 
it) .. . Resists Oils, Acids, Alkalies, Cor- Excellent Adhesion ...Tensile Strength 
rosion . . . High Dielectric Resistance, (has ample strength for all types of 
applications). 
\ : lL £ uw .010 PLASTIX 
° ELECTRICAL TAPE 
dre Du C rand trip CHARACTERISTICS 
All general charac- 
teristics are the same 
as above except 
.010 PLASTIX is 
heavier gauge for 
neavy-duty work. - 010 PLASTIx }——~ 
Thickness .010" A rd teermicac tars | 
single thickness re- 
sists 10,000 volts 


ORDER FROM YOUR JOBBER 


PLASTI 


one ofthe ourcn anand ( Seay / PMMmMV/anl @ Bate ad SOSH Ge 


Trio of electrical tapes Menulacturers... Rubber Products. Et. 1910 
CHICAGO 19, US A 
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U.S. Approved Mail Boxes; Doorbell 
Systems and Mechanical Door Chimes; 
Telephone and Fire Alarm Systems. 


FOR OFFICES 
Buzzer, Annunciator, and Clock Sys- 
tems; Telephone, Fire Alarm, and Ele- 
vator Signaling Systems. 


MANUFACTURERS OF 

Electrical Signaling, s 
Communication and 

Protective Equipment for 
Housing, Hospitals, 

Schools, Offices, Ships 

and Industry 





ynce 189, 


RESPONSIBLE SOURCE 


Whether it’s a hospital or a school, a housing project or an 
industrial plant, Auth makes the signaling systems for it — complete! 
Protect your reputation by specifying reputable systems . . . Eliminate 
| confusion . .. simplify your work .. . and save money for your client. 


On your next commission place the responsibility for all 
signaling and communication equipment with Auth, a Company 
having more than half a century of experience in this field. You'll 


be glad you did. 


FOR HOSPITALS 
Nurses’ Call, Doctors’ Paging, and 
“In and Out” Register Systems; Clock, 


Telephone, Fire Alarm Systems; 
Night Lights. 


_ eo 


FOR INDUSTRIAL PLANTS 
Fire Alarm, Telephone, and Paging 
Systems; Clock and Program Bell Sys- 
tems; Supervisory Annunciators. 





Clock, Program Bell, and Fire Alarm 
Systems; Telephone and Miscellaneous 
Signaling Systems. 


FOR COMMERCIAL HOUSES 
Telephone, Clock, and Fire Alarm 
Systems; Buzzer, Annunciator, and Pag- 
ing Systems. 


Descriptive Literature upon Request 


COMPLETE SYSTEMS 


Sales Representatives in Principal Cities 


ONE RESPONSIBILITY 


AUTH ELECTRIC COMPANY, 


34-20 45th St., Long Island City 1, N.Y. 
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Consider the years ahead! 


For 


PROTECTIVE and 
PRODUCTIVE lighting 


Opie 
PYLE-NATIONAL 


Don’t economize on the initial cost when plan- 
ning a floodlight installation. It is the elimination 
of large maintenance, repair and replacement 
expense that counts. 

Sealed against moisture and dirt, constructed 
throughout of rugged, corrosion-proof materials, 
Pyle-National floodlights retain their original 
high-efficiency output throughout an exception- 
ally long service life, with negligible mainte- 
nance and replacement expense. 


THE PYLE-NATIONAL COMPANY 


1344 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS 


District Offices and Representatives in Principal Cities of the United States 
Export Department: International Railways Supply Co., 30 Church St., New York. 


ENCLOSED 
FLOODLIGHTS 


Oil Refinery, Oklahoma, 1925 


The earliest Pyle-National floodlighting instal- 
lations are still operating in excellent condition, 
with over a quarter of a century of efficient, 
economical service to their credit! Convincing 
proof of the value of quality, enclosed floodlights. 





Write for catalog 2100, which gives a complete descrip- 
tion of our extensive line of heavy duty floodlights. 

The services of our experienced floodlighting special- 
ists are available at all times to advise and assist in 
installation problems. 











° 


SINCE 1897 


Canadian Agent: The Holden Co., Ltd., Montreal. 
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THERE’S ONLY ONE WAY TO GET 
COMPLETE LIGHTING SATISFACTION 


Only one way — QUALITY EQUIPMENT. It is the 
economical way, too. That is why it is best to specify Miller 
lighting equipment. It is built on an 8-Point standard 
of quality construction, with engineering features that 
minimize cost of installation and maintenance. 
Thousands of installations, in stores, offices, schools, 
factories and public buildings, have proven the 
enduring QUALITY of Miller lighting equipment, and its 
LOW OVERALL COST — cost of equipment, installation 
and maintenance — the important point to be 
considered in planning lighting. 
For complete lighting satisfaction, SPECIFY MILLER — one 
source of supply for QUALITY equipment for 
the best use of Fluorescent, Incandescent, and 
Mercury-vapor lighting. Developed on a background 
for 107 years pioneering and progress in Good Lighting. 
Miller field engineers and distributors are 
conveniently located for nation-wide service. 


THE iiilies COMPANY weriven, Conn. 
SINCE 1844 { 

ILLUMINATING DIVISION: Flusrescent, Incandescent, Mercury Lighting Equipment 

HEATING PRODUCTS DIVISION, Domestic Of Bumners and Liquid Fuel Devices 

ROLLING MILL DIVISION: Phosphor Bronze @nd Brass in Sheets, Strips ond Rolls 
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Another Outstanding Installation 


AF 


+ 


TL . 


Louise Opic1 MEMORIAL HosPITAL 


and NURSES’ HOME 
Suffolk, Virginia 


@ Circuit Breaker 
Panelboord similar to 


cs F that installed in Louise 
Adequate power and light is vital, not only to Obici Memorial Hospi- 


3 2 “ 4 tal and Nurses’ home. 
hospitals and other institutions, but to modern tes Capacities, 15 to 50 
: — fs ‘ * amperes, single and 
industry. That's why @ products are being ; double pole, 120— 240 
: lled i x i a . . d volts, three wire, or 
installed in more and more institutions an 120—- 208 volts, 4 wire 
. : main, 42 circuits and 
industrial plants. oan, 

Architects, engineers, contractors, builders 
and industrialists know from years of practical 
experience that @ is a symbol of quality — that 
its power and light distribution systems, and 
other products are safe, dependable, efficient, 
and economical . . . and will provide years of 
trouble-free service. 


‘ . 
The next time you are confronted with a 
power and light distribution problem, do as so 
many others are doing; contact your nearest @® 


3 ape ‘ ; ‘ @® Shutibrak Switchboard which has 

representative (he’s listed in Sweet's) or write proven extremely popular and practical 

. F . for hospitals and other institutions. De- 

for complete information. signed for main feeder and branch circuits. 
Capacities 30 to 1200 amperes, 250 volts 
AC or DC and 600 volts AC 2, 3 and 4 
pole types. 


Frank e€dam Electric Co. 


P. O. BOX 357 ST. LOUIS 3, MO. 


Makers of BUSDUCT « PANELBOARDS + SWITCHBOARDS « SERVICE 
EQUIPMENT © SAFETY SWITCHES * LOAD CENTERS + QUIKHETER 


Our 60th Year 
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GENERAL ELECTRIC 
are Ready to 


As your electric power needs increase, as your distribution 
problems become more complex—General Electric research, 
design, and development are constantly at work devising wires 
and cables for your particular requirements. 

When you need an ozone-resistant cable, or a heat-beating 
cable, or a durable portable cable, or some other specific type, 
General Electric is ready to provide the product that’s de- 
signed and built to do the job best. For example, if you've 
been looking for a better varnished cambric cable, you will 
find G-E No. 1799 v-c cable the most satisfactory for your 
application. 

Developing better insulations—finding tougher, longer- 
lived jacketing material — investigating your requirements — 
anticipating tomorrow's needs—all are part of the continuing 
job at General Electric. Important, too, is the task of main- 
taining the high quality of such dependable G-E names as 
BX, Deltabeston, Flamenol, Coronol, Geoprene, Formex, and 
others equally significant. 

As jour power requirements increase, look to General 
Electric for wires and cables designed to help you do the job 
properly. 





FOR INFORMATION 


For information on G-E wires and cables that can help you do your 
job more efficiently, consult your nearest G-E Construction Materi- 
als office or distributor, or write Section W56-518, Construction Ma- 
terials Department, General Electric Company, Bridgeport 2, Conn. 
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Meet Today’s Electrical D 


Industrial 


Versatol*-Geoprene power cable 
Super Coronol* power cable 
Deltabeston* AVA power cable 
No. 1799 varnished cambric cable 
Interlocked armor cable with No. 
1799 v-c insulation 
Flamenol* bus-drop cable 
Flamenol machine-tool wire 
Geotrol gasoline-resistant wire 


Residential-Commercial 


BX* armored cable 

Service entrance cable 
Flamenol remote-control wire 
Flamenol drive-in theater cable 


Design 


Flamenol flexible cord 





Flamenol fixture and appliance wire 

Flamenol neon sign cable 

Geoprene portable cord 

Formex* and Deltabeston magnet 
wires 


Electric Utilities 


Gas-filled cable 

Oil-filled cable 

Pipe cable—oil- or gas-filled 
Super Coronol high-voltage cable 
Paper-insulated cable 
Preassembled aerial cable 
Varnished-cambric-leaded cable 


Mining 
Super Coronol-Geoprene mine 
power cable 


Geoprene portable cable 
Deltabeston mine locomotive cable 


Flamenol mine telephone cable 
Flamenol control cable 

Shot firing cord 

Formex and Deltabeston magnet wire 


Transportation 

Flamenol railway signal cable 
Flamenol line wire 

Flamenol control cable 
Deltabeston locomotive cab cord 
Car wiring cable 

Deltabeston aircraft wire 
Shipboard cable 


Municipalities 

Street-lighting cable 

Flamenol traffic control cable 

Armored parkway cable 

Sports area lighting cable 

*Registered Trade Mark of General Electric Company 


GENERAL ELECTRIC 
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GRESGENT ENDURE 


DUAL PURPOSE WIRE & CABLE 


In WET locations this same wire with its excellent moisture-resisting qualities is 
rated as a Type RW. 7 

Except where voltage drop is the determining factor, CRESCENT ENDURITE 
when used as a Type RH allows the use of a smaller size of cable and in many cases 


smaller size of conduit at less cost than would be required for Type R or Types T or 
TW for the same load. 


Usually in sizes No. 6 A.W.G. and heavier for power circuits and No. 1 A.W.G. 
and heavier for lighting circuits CRESCENT ENDURITE as TYPE RH will give the 
lowest cost per ampere of useful circuit capacity. 





For branch circuits requiring small size conductors, Voltage Drop is the deter- 
mining factor in the choice of conductor size. 


There is also-a definite advantage to you in the REDUCTION OF STOCKS as 
this one wire will meet all your building wire requirements for both the usual dry location 
and the occasional wet location. 


Send for Bulletin giving Comparative Current-Carrying Information 


CRESCENT INSULATED WIRE & CABLE CO. o) 
Trenton, New Jersey, U. S. A. 
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Washington Report 





NPA‘s Controlled Materials Plan goes in July 1. Basically, it dupli- 
cates CMP of WPB (War II), with minor differences. Even old form and 
regulation numbers will apply, but forms will be changed and simplified 


CMP is flexible, well suited to today’s dual economy. It will insure 
defense production, encourage civilian production. Many present controls 
will be amended to implement CMP, and new regulations will provide equit 
able distribution of remaining balances of the three basic metals 


NPA industry divisions were recently expanded from 20 to 35 
This aligns administrative structure to conform with established industria! 
yraanization, makes possible closer working relationship with industry execu 
tives in carrying out CMP. 


Electrical wiring devices requirements will remain about same as 
at present during 1951, NPA recently told this industry’s advisory committee, 
meeting in Washington. Committee recommended two task groups: one to 
make study of industry's problems on materials and essentiality of product, 
other to investigate materials conservation possibilities of its products. 


DO-97 MRO ratings may no longer be used to obtain certain scarce 
materials, including chemicals, nylon fiber, paint, lacquer, varnish, photo- 
graphic film, and several others. This was effected through April 16 Amend- 
ment to NPA Reg. 4. Further tightening is in prospect 


Low voltage distribution equipment manufacturers are provided 
with 7500 tons steel for both May and June under special program, to enable 
them to maintain production of switchboards, bus bar, switches, etc., for 
industrial plant requirements. 


School construction gets 25,000 tons of steel in June through 
special NPA program, to take care of hardship cases and provide more 
schools for an increasing population. 


Hospital construction program gets spot assistance for up to 16,500 
tons of steel during June through NPA special program to assure building 
of hospitcls in areas where present facilities are inadequate. 


Electric power utilities are allocated 49-million pounds of aluminum 
for distribution and transmission lines during 1951’s second quarter. NPA 
Order M-50 authorizes power companies to use DO-48 rating for aluminum 
wire, cable, bus bar and accessories, establishes rules for use of rating and 
provides procedure for obtaining MRO materials. 


Small businesses may expect a better break from Washington 
henceforth. DPA has adopted a four point procurement policy to increase 
their participation in defense production. Department of Defense will imple- 
ment policy by locating small firms with productive facilities and spreading 
orders across a wide base. NPA and other agencies are also cooperating. 


New Defense Production Inquiry Center, to provide production 
information to business representatives, is now located in lobby of old G.A.O. 
Building in Washington, D. C. 

Compliance with NPA regulations is being investigated. FTC has 
already surveyed compliance with aluminum controls, now NPA will spot 
check a cross-section of 25 business concerns in each industry affected by 
these controls, NPA Administrator Fleishmann has reported 
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Westinghouse MERCURY lighting 


A tank company in Illinois ran cost studies on the new Westinghouse 
Mercury Lighting System. Results: 
i Operating costs are reduced because mercury vapor produces 
* more light per dollar than any other light source. 
a Maintenance costs are cut because it takes fewer fixtures to produce 
* high levels of illumination than with any other lighting system. 


3 Lamp replacement costs are lower, because mercury vapor lamp 
* life is 5,000 hours—5 times longer than the most efficient 
incandescent lamp. 


This is one of hundreds of “time-tested” installations. Investigate the 
Westinghouse Mercury Vapor Line: 400, 1000 and 3000-watt units for 
low or high-bay areas... open or closed fixtures for clean or dirty loca- 
tions ... low or high-voltage ballasts for any distribution system. 


Send for B-4727, “Westinghouse Lighting at Work” in every industrial 
area. W estinghouse Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 


you can 6E SURE.. iF its 


Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland 
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.... at a Glance 


New Leaders popular choice and his experience makes him pat 
ticularly well fitted for the responsibilities of NECA 
leadership in these critical times. At San Antonio, 
the National Industrial Service Association elected 
M. F. Zack of Mason City, Iowa, to the presidency 
Zack took over 
from his predecessor, Ed Grant of Nashville, at the 
largest convention in NISA history. Both of these 
men take on vital roles in a mobilization economy 
We wish them every success. 


I'wo electrical industry men rose to the presidency 
of their respective associations last month. Erne 
Carlson, of Youngstown, Ohio, was named by the 
Administrative Committee of the National Elec of the motor shop organization. 
trical Contractors Association, according to constitu 
tional procedure, to fill the unexpired term of the 
late Edward Vanderlinde. Carlson, long prominent 


in the IBEW Employees’ activities in NECA, is a 


You know their names well and the chances are you have seen 


McMullen. Associate Editor; Bill Stuart, Chief Editor; Berlon 
them around. You guessed it 


Cooper, Eastern Editor; Joe McPartland, Reader Service; Gus 
Eckel, Midwest Editor; and Hugh Scott, Industrial Editor. 


our editorial staff at a recent 
all good photographers but rarely photographed 
together. From left to right—*Hi” Phillips, Art Editor; Alice 


conference 


DATES AHEAD 


Engineers—Pacific General meet 
Confer- ing, Multnomah Hotel, Portland 
Daven- Oregon, August 20-23. 


Illuminating Engineering Society 
Midwestern Regional 
ence, Hotel Blackhawk, 


Canadian Electrical Manufacturers 
Association General Brock 
Hotel, Niagara Falls, Ont., Sep 


port, Iowa, May 18-19. 


National Association of Electrical 
Distributors—Atlantic City, N. J., 
May 21-25. 


Illuminating Engineering Society 
Great Lakes Section, Hotel Gib- 
son, Cincinnati, Ohio, May 24-25 

Edison Electric Institute--Denver, 

Colo., June 4-7. 


American Institute of Electrical 
Engineers — Annual summer 
meeting, Royal York Hotel, To- 
ronto, Canada, June 25-29. 


New York State Association of 
Electrical Contractors and Deal- 
ers, Inc. — Annual convention, 
Saranac Inn, Saranac Lake, N. Y., 
June 30-July 7. 

American 


Institute of Electrical 


Iluminating Engineering Society 
National Technical Conference, 
Hotel Shoreham, Washington, 


r «9 


D. C., August 27-30. 


International Association of Elec- 
trical Inspectors Southwestern 
Section, Long Beach, Calif., Sep 
tember 13-15; Northwestern Sec 
tion, Spokane, Wash., September 
19-21; Western Section, Hotel 
Fontenelle, Omaha, Neb. Sep- 
tember 25-27; Eastern Section, 
Chalfonte-Haddon Hall, Atlantic 
City, N. J., October 1-3; South- 
ern Section, Hotel John Mar- 
shall, Richmond, Va., October 
15-17. 


International Municipal Signal As- 
sociation, Inc. — Annual conven 
tion, Mark Hopkins Hotel, San 
Francisco Calif., Septembe 
17-20. 
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tember 26-28. 


National Farm Electrification Con- 
ference Hotel Gibson, Cincin- 
nati, Ohio, October 9-10 


National Electrical 
Association—Annual Convention 
Shoreham Hotel, Washington, 
LD. C., October 9-12. 


Contractors 


International Association of Elec- 
trical Leagues—-16th Annual con 
ference, Roosevelt Hotel, New 
Orleans, La., October 10-13 


American Institute of 
Engineers—Fall general meeting, 
Hotel Cleveland, Cleveland, 
Ohio, October 22-26 


Electrical 


National Electrical Manufacturers 
Association — Chalfonte-Haddon 
Hall, Atlantic City, N. J.. Novem 
ber 12-15 
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Anaconda is helping spotlight your future and the future of 
America and her industries with the new, benefit-filled “Power l p- 
And Be Prepared” national promotion 

Every day, week in, week out, this dynamic promotion is 


convincing industrial pl int executives that a strong America requires 


full-scale production from industrv—and full-scale production 


requires modern plant wiring systems. Help yourself and 

industry; start promoting “Power Up — And Be Prepared” to 

yvour own industrial customers. 

Here’s all you have to do to make “Power Up—And Be Prepared” 
vour own promotion 

Get your free Contractor Sales Kit from vour Anaconda wholesaler 
today. Then build your promotion with the direct mail pieces 

bookl ts le tters ind S ile S he Ips cont tined in the kit It also includes 
your free copy of “Power Up—And Be Prepared”—a complete 

ouick to mode rhizing plant wiring systems 

Industry must power up and be prepared! a ] W . . lJ . 
You can help them do it. Anaconda Wire & Cable Company 


db 
25 Broadway, New York 4. New York Senpered % 


the right cable for the job 
WIRE AND CABLE 
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Store Switching 


LIGHTING FOR MERCHANDISING is evolving through many useful 
and dramatic lighting effects. The lighting industry is pouring out new lumi- 
naire designs inviting new skill in layout and application. The direction of 
major trends is gradually shaping un and it looks like it is moving away from 
standardization. 


EACH AREA and type of merchandise presents its own challenge to 
illumination design. For example, housewares, major appliances, draperies, 
dresses or shoes are displayed most effectively under lighting systems delib- 
erately set up to bring out the most attractive characteristics of the materials 


OPTIMUM LIGHTING effects can be preset by design, layout and ad- 
justment of components controlled by appropriate switching. The methods 
are like those used in theatrical work. Even with fixed equipment, ingenious 
circuit arrangements can produce many different lighting results. 


SWITCHING AND CONTROL have not kept pace, however, with the 
rapid progress of lighting. In most store installations, switching is relegated 
to the branch circuit panelboard. The circuits controlled serve equipment 
grouped for wiring convenience rather than for providing a variety of light- 
ing effects. Theatrical control principles can be readily adapted to store 
lighting at slight additional cost and with substantial improvement in 
flexibility. The elements are 1) functional circuit layout, 2) ‘‘magazine’’ 
branch circuit panels and 3) master panels. 


FUNCTIONAL CIRCUIT layouts provide various levels of general illu- 
mination and individual control over supplementary features. For example, 
40 fixtures on 4 circuits have every fourth fixture on a circuit rather than 4 
groups of 10 contiguous units. Accent, display case, wash and special effect 
lighting are fed by individual circuits 


BRANCH CIRCUIT PANELS act as ‘’magazine” panels in which the 
desired lighting effect is preset. Otherwise, these switches or circuit break- 
ers are not operated for switching. Master switches in readily accessible 
panels provide for daily on and off operation. 


COMPACT, STANDARDIZED panelboard designs with interchangeable 
circuit breakers are particularly adaptable to such installations and offer 
wide flexibility in wiring layout while still centralizing essential switching 
control. And master switching on preset circuits has long been needed on 
modern store lighting systems. An installation of this type now being 
installed in a Framingham, Massachusetts store may well be an important 
milestone in wiring system design 


Orit’: maa 








Look at Graybar methods — Plan 
ahead with Graybar for dependable, “on-schedule” 
deliveries of electrical supplies — you’ll find 
Graybar service hard to beat 

When you order from Graybar, you take full 
advantage of modern, shortage-beating distribu- 
tion methods—methods that, even under today’s 


uncertain conditions, will help eliminate delays 
and keep projects running smoothly. 

Graybar’s nation-wide warehouse system, up- 
to-date inventory methods, and carefully selected 
supply sources reduce the effects of local shortages 
... provide the fastest possible deliveries of emer- 
gency items. 





To speed procurement of electrical items— 


Look behind the Graybar tag 


Avold electrical delays —plan ahead ., 


Look at Graybar men 


Your local Graybar Representative knows electrical products—knows 

how they can best be used. He’ll be glad to work with you and your 
customers in the selection of materials and the practical scheduling of 
orders. Experienced Graybar Specialists are constantly available to help 
you solve out-of-the-ordinary problems in al! of the major electrical fields. 
In addition, your local Graybar office offers a comprehensive catalog and 


quotation service by competent inside personnel. You'll find it 
helpful in preparing estimates and meeting job specifications. 


Look at Graybar materials 


Graybar distributes more than 100,000 different electrical items— 
products made by 200 of the nation’s leading manufacturers. 

Subject to defense priorities and regulations, Graybar can supply—on a 
single order—the necessary materials, equipment and tools for wiring, 
lighting, ventilation, communication, or power. 161-45 


GRAYBAR ELECTRIC COMPANY, INC. 
Executive Offices: 
Graybar Building, New York 17, N. Y. 
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R. W. Murphy, Industries Operation M, F. Zack, Zack Brothers Electric Co., H. Binner, Central Dist. Chap. NISA 
Bureau, N.P.A., Washington, D. C., out- Mason City, lowa; C. J. Covington, Dow B. Y. Ferrari, Excel Electric Service Cc 
lines N.P.A. operation to NISA members zer Electric Mach Works, Mt. Vernon, lil T. Agosto, Progress Elec. Co., Chicago 


NISA Meets in Texas 


Problems relating to mobilization of resources to 












meet present emergency conditions took high pri- 
ority on agenda of the 19th Annual Convention of 
the National Industria! Service Assn. at San Antonio. 














present national emer- tric energy to the consumer remains 
electric motor service substantially constant despite large in Wen. G 1 Electric Soecio! 
] ] a m. Kauppert, General Electric Specialty 
again tac i Short supply creases in equipment and wage costs. vagy velo P 
: , a I i : ; . Co., Hollis, Long Island, N. Y.; Herbert | 
materials and manpower while de- wo immediately disturbing prob W. Engelmann, J. L. Hemphill & Co : 
mands for ervices are increasing. lems—miaterials and manpower—were Inc., North Bergen, N. J.; George R. 
As in World War II, the industry is freely aired at this initial session. Lockwood, Lockwood Electric Motor Serv- 





1 ' 
planning to meet thi 


lem without R. W. Murphy, industries operations ice, Trenton, N. J.; Stanley Bojak, Stan 
icrifice in quality of worl nship or bureau, N.P.A., Washington, D. C., dard Electric Motor Rejair Co., Linden, 



















t 
service. It was to discuss ways and outlined the operation and status of N. J. 
means ot lishing tl l N.P.A. as it affected the motor repair 
5 650 ) hop; emphasized the importance 
guest n DO-97 in securing copper and equip 
it Sa \1 1 H ent to carry on the repair business 
, 15-18. This three-day conference was Murphy advised that shops have un 
the largest meeting in the history ot mited use of this order when extended 



























the National Industrial Service Asso their customers to obtain copper 
ciation. and repair parts to service customer’s 

Delegates found a healthy mixture equipment. He announced that a Con 
of manage ( trolled Materials Plan will become 












and shop ow-ho t ftective July 1 and expressed the hope 
agenda of general se 1 ind p ypul il that this operation would level off pres 
round-table torum rot the free ent heavy ordering by the armed forces 
exchange of practical experience whicl Murphy believes that under CMP the 
highlighted these sessions, delegates inequities of the present system will 
took home a wealth of ideas to dove be eliminated and each one will get his 
tail into their existing peratiol illotted share of raw materials or proc I 
A record attendance at the opening — essed parts. : 






session heard Vi sraunig, general The shadow of labor migration, ei. W. M. Wheat, Wheat Electric Co., Inc., 
atl ervice Board. red | Springfield, Mo.; B. C. T. Elworthy, E| 









’y increased employmen 












, , , } } worthy & Co., Ltd., Vancouver, British 
welcome the conference to the city; gher wage scales in defense indu 
ee 3 x d : ' 7 Columbia, Canada; W. G. Hall, Reliance 
remiumn te 1 f I es mM “ tries, Is again hovering *r the smal 
emind delegat it ulva made es, is again hovering over the na Electric Co., Cleveland, Ohio; Roy Korn- 
n the electrical field over the past business operator. Present price an feld, Kornfeld-Thorp Electric Co., Kansas 
half centurv: note that the cost of elec vage freeze orders practically stymie City, Mo 
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ay. 


\ - 2 


: 4 


ta AA 2 


R. E. Ward, Jr.; R. E. Ward, Sr.; and George Larsen, 
W. S. Ward, Electr Motor & Repair 


) Nv. A 


Larsen-Hogue Electric €E. 
Co., Los Angeles, Calif.; G. E. Jones, G. 
= E. Jones Elec. Co., Inc., Amarillo, Tex 


H. Wheat, Wheaot’s Elec. Motor Re- 
pair, Watertown, S. D.; G. P. Svendsen, 
Boustead Elec. & Mfg. Co., Minneapolis. 


: 


 _ * rs 


J. E. Beyer, Jr. and Mark Hoffman, Hil- William J. Wheeler, Sr., The Mainte J. A. Phares, Southwest Electric Co., Ok- 
ton Electric C Hutchinson, Kansas; nance C Inc New York City; C. R. lahoma City, Okla.; Myron Evens, South 
F. Weirich, Lenni Products, Inc., Durand, H. N. Crowder, Jr. Co., Allen west Electric Co.; Chris Christiansen, 


, Pennsylvania town, Pensylvania Dow-Corning Cort New York City 


op operator when it comes a repair shop which virtually 
itside wage competition. went on the rocks 

yf having an over-all manship and service deteriorated under 
with well defined job de- i non-progressive management, h¢ e break point at the juncture 
lassifications urged the stimulation of quality con ot tl Hogue urged each 


prepare such a chart 


of business opera- 
total monthly costs 
thly sales volume and noted 


because its work- 


ver work ¢ 


was emphasized by Roy sciousness among all shop employees; 
relations attorney of the use of modern shop equipment and 


I 
tantiation of repair t 


oO answer numerous 
techniques; ad 


herence to the permissible volume de- 


asis Of merit can NISA Rebuilding Standards as a guide 
ily presented if an estab- to rebuilding electrical equipmen:. The reduc nd other problems. 
fication plan has been hidden cost of inadequate quality con- Ie slow accounts is an- 


mprovement, overhead 





1 plan would also help trol is discernible in the scra 


nent problem 
ith a Union, he’ overtime to meet. scheduled 
s equally impor- dates, in ing work that tail it 
yr the office and n extra sales effort to hold dissatistie« n, advi rank W 
as for the shop ustomers, Previty added and 


antagonize your cus- 


em] Cincinnati, 
stated that the wage sized that quality control is a necessar 
us for five to ten ndition for successful 


have patience, 
tl] management ran d versatility, he stated 
international sit ! 


; 1 a pape lealing with this subject. 
“9 Break-Even Point eartes 
considerably) and 


ey 1 nended establishment of 
tor shops to estab A continual awaren [ > \ t 


1101 


é ic ct ion procedure, firm 
atven wan ior n cost iten l nd yt rteous, with a regular 

wiceiaes: ok tes ionshit ith re t) n W-U] in; frowned upon _insti- 
PRE ES olume of sj treme! I iting recovery suits, except for large 
break-even point and he motor shop se 


I i ! en, courtesy and 
counts were among know ur “6 n Pot ( | nti ] , sug- 


: ntness pays off, he added 
ibjects presented at William . Hogue, rs rut t t | 


¢ t deli accounts be 
ns. Joe Previty, lectric Los Angeles, Califor retully anal before taking rash 
Philadelphia, be n i I presented before a ge rene 

1 is one answer 1 H ue de veloped Pp wners interested in repairing 
back” work aphic method of mining th nd rebuilding of distribution trans 
ise of defec- po id knowing I 


, i ( vel y “= insight into 
a specific standir sing thr s of figur the proble in that field. 
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E. E. Kolhonen, Peabody Elec. Motor Serv- 
ice, Peabody, Mass.; J. M. Young, An- 
derson-Young Elec. Co., Lubbock, Texas; 
H. G. Bedig, Elec. Maint. Co., Inc., Boston. 


L. J. Land, L. J. Land, Inc., New York 
City; W. J. Engel, T. B. MacCabe Co., 
Philadelphia, Pa.; Frank L. O’Brien, The 
O’Brien Machinery C Philadelphia 


Ray Horton, Daley Electric Co 


Phoenix, Arizona, presented a paper 


which dealt with such important items 
is copper losses, insulation, impedance 
hing and other 


factors entering into redesign 


osses, impedance mat 
{ Brown, Insulation and 
Wires, Inc., St. Louis, Mo., gave the 
motor shop eptionally com- 
prehensive types and 
insulating var- 


men an ex 
review of the 
proper application of 

nishes. Varnishes are available for 
every type of electrical equipment, he 
idded, noting that it m 
matched to the job. Listed among 
proper varnish applicati 


following: (1) thermosetting for all 


ust be carefully 
: 
ms were the 
rotating equipment; (2) thermoplastic 
{ its which might 
baked: ind 


and sealer 


mer coils, etc.; 


(4) spirit 
a high 


coat tor 


maged 
types tor 
protective finish use 
over baked varnishes. The user must 
decide on of protection he 
it and temper this 
formance 


thinks most im 

re le per 
nent. 

comprehensive, illustrated pre 

direct 


entation of the lication of 


current motors variable speed 


drives was given by William G. Hall, 


neering Co., 


Wa. S. Giles, Giles Armature & Electric 
Works, Inc., Marion, lll; C. W. Nunn, 
Swanson-Nunn Electric Co., Evansville, 
Indiana. 


Fred B. Wipperman, executive-secretary, 
NISA, St. Louis, Mo.; F. T. Broiles, In- 
ternational Electric Co., Los Angeles 
California 


Ohio. The 
Is type 
Hall announced the 
simplified, 


Cleveland, operation and 


advantages of th 
] 


i of drive were 
yutlined in detail. 
recent development of a 
more compact, lower-cost electronic 
design of the variable speed drive for 
} to 3-hp. motors; reiterated the im- 
portance of systematic maintenance on 


any equipment of this type 


Electronic Control 


The 
motors in the instrumentation and re- 
mote control field is virtually limitless 
in extent, stated John Ohman, research 
Insti- 
Among recent de 


use of electronic control for 


engineer, Southwest Research 


tute, San Antonio 
} 


velopments he noted the use of recti 


fiers for dc motor control; mainte 


nance of alternator voltage output in 


synchronism with a frequency source 
of low power output through an elec 
control 


a full-wave thyratron 


tronic scheme; phase-angle 


through use of 


rectifier; electronic exciters for large 


central station generators; rectifier 


motive power unit for de traction 


motors on high-voltage ac trolley sys 


tems; and a thyratron voltage control 


] 


tor tractional motors 


operated directly from an ac line. 


hor sepower de 


Shop men in attendance at the con- 


lerence were given a complete review 
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H. Baker, Savannah Refrig. Supply Co., 
Savannah, Ga.; L. Watson, Allen-Brad- 
ley Co., Milwaukee, Wis.; Ed Grant, 
Tenn. Elec. Motor Service, Nashville. 


R. E. Trussell, Potter & Rayfield, Inc., 
Atlanta, Ga.; T. M. Russell, Russell Elec- 
tric Co., Inc., Mobile, Ala.; A. T. Emery, 
Emery Electric Co., Shreveport, La 


of the materials and services available. 
Ed Grant, past-president and owner 
Electric Motor 
Service, Nashville, listed these as fol- 
Bookkeeping Made Easy—a 
simple system of bookkeeping ; Rewind 
Data Books; Technical Manual; Re- 
wind Data Cards; Electric Motor, 
Generator and Transformer Rebuild- 
ing Standards Booklet; Rebuilding 
Decals; Equipment Bulletin (wanted 
ind for listings); Postal Card 
Service; Fundamentals of Electricity 
and Shop Fundamentals in 
form; Uniform Warranty Service Re- 
port form (now accepted by 16 motor 
manufacturers) ; Information on Gov- 
Control; Tax Information; 
\rbitration services; Supply Sources 
for Unusual Materials; Statistical In- 
formation; Trade Relations; Award 
Contests and the NISA Open Door 
Policy of encouraging 


of the Tennessee 


lows: 


1 
saie 


lesson 


ernment 


exchange of 
deas between shops. 

rhe round-table forums; again took 
afternoon activities. 
Held in separate groups were floor dis- 


top priority on 


cussions on management; large motor 
repair techniques; 
small motor operations and forums on 
transformer repair and_ rebuilding. 
Plain talk on down-to-earth shop prob- 


(Continued n fa 193) 


and direct motor 
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Incidental labor expenses 
and other direct job costs 
may approach 20 percent of 
base cost of material and 


labor. This study suggests 


how to insure inclusion of 
such items in an estimate. 


By Ray Ashley 

Research and Consulting Engineer 

Chicago, Illinois 

N a previous article “Non-Produc- 

tive Labor—A Misnomer” (April, 

1951, EC&M, pg. 62), the fallacy 
of classifying incidental labor as “non- 
productive” was discussed. Assuming 
that the suggested classification of in- 
cidental labor is correct, there is still 
the problem of how it should be pre- 
sented in the estimate, As we have the 
same problem regarding direct job 
costs, the two items of expense can be 
treated together. 

Every office should have check lists, 
as reminders for the estimators. A 
complete list for incidental job costs 
is something one rarely finds in con- 
tractors’ offices. The contractor, oper- 
ating near home and on jobs of a 
similar nature, year in and year out, 
may get along with estimated per- 
centages to add according to the nature 
of the and the volume of the 
contra Nevertheless the list of ex- 
penses making up these percentages 
must be 

Fig. 1 
the m 
pense 


work 


ivailable 
gives a listing of some of 
merous items of direct job ex- 
may be 


these 


that encountered, In 
with Walter 
Brand of the Newberry Electric Corp., 
Los Angeles, the writer was advised 
that each estimator of that organiza- 
tion was provided with a reminder list 
for checking incidental job expense. 
Mr. Brand also advised that projects 
in hot arid call for many 
expenses not normally encountered. 


checking items 


sections 


The proper method of listing and 
charging incidental costs must be left 
to the estimator. An item of labor may 
be a definite part of a particular branch 
of the work on one job whereas it 
may be a general expense on another. 
resting for a signal system should be 
charged off with other items for the 
system. Overall testing specified to be 
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INCIDENTAL LABOR 





EQUIPMENT AND GENERAL 


Engineering 
Drafting 
Blue Printing 


Tools—Consumed and Depreciated 
Scaffolding 

Trucks 

Gas, Oil and Truck Supplies 
Rental Equipment 

Freight & Cartage 


Field Office and Shop Buildings 

Furniture & Equipment (Field Bidgs.) 

Lavatory & Sanitary Facilities (Field 
Bldgs.) 

Wiring Field Bidgs. (Mat.) 

Wiring Temp.—on the Job (Mat.) 

Light & Power (Bills for Current) 

Job Telephone 

Heating Field Bidgs. 

Ice Water (Appreciable item in some 
Sections) 


Travel Expenses:— 
Air, R.R. and Auto 
Room and Board 
Special Exp. (For men away from home) 
Rental for Storage Space (Off the Job) 
Painting Materials 
Special Hoisting Charges 
Surveying 
Barricades & Lanterns 
Prorata Charges 


Licenses 

Inspections 

Legal Expenses 

Association Dues 

Interest on Pay-Roll 

Reserve for Contingencies & Guorantee 


Notes: 


Direct Job Expenses. 





INCIDENTAL LABOR AND DIRECT JOB EXPENSES 


(1) Items of cost should be listed on the estimate sheets where they are best suited 
Painting and testing may be identified with a particular phase of 
engineering, tools, field buildings and similar expenses are listed wth the items of Incidental 


(2) Incidental labor expenses such as watchman and insurances may be listed in the 
material column of the Direct Job expense sheet. 
require the same high markup as the mechanics payroll. 


LABOR 


Supervision 

Travel Time 

Erecting & Removing Scaffolding 
Special Hoisting & Material Handling 
Wiring Field Bidgs. (Labor) 
Wiring— Tem. on Job (Labor) 


Job Engineer 
Job Draftsman 
Time Keeper 
Watchman 
Job Clerk 


Painting (Labor) 

Testing 

Erecting Barricades 

Traffic Control 

Lost Time (Anticipated) due to— 
a. Bad Weather 
b. Procurement Failures 
c. Job Interruptions 

Clean-up 


BONDS AND INSURANCES 


Performance Bond 

Special Guarantees 

Property Damage 

Property Damage—Installation 
Floater Policy 

Fire Insurance 

Builders Risk 

Workmen's Compensation 

Public Liability 

IBEW Benefit Funds 

Federal Taxes 

State Taxes 


the work, whereas 


They are items of expense that do not 








FIG. 1—Check list of incidental labor and direct job expenses, like this, should be 
provided to each estimator to assure inclusion of all such items 


carried on in the presence of the 
owner’s representative is general. 

An item of cost may be for labor, 
but for markup purposes it will be 
listed in the material column. Labor 
insurance is such an item. There are 
two reasons why this should be subject 
to a markup designed for material 
rather than one for labor. First, the 
cost of supplying insurance is more 
in line with the costs for supplying 
material. Second, inviting 
trouble if he submits estimates or ren- 


one is 


ders bills with too high insurance. 

On a medium sized contract for a 
complete installation the corresponding 
overhead markup for material and 
labor would be 10% and 35% respec- 
tively. The smart contractor just will 
not try to collect 35% for overhead on 
insurances. 


Incidentals Are Not Overhead 


In spite of all that has been written 
about keeping direct job expenses out 
of overhead, it is still in order to 
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and DIRECT JOB COSTS—Part | 


A—DIRECT JOB COSTS 





B—OVERHEAD & 
ADMINISTRATIVE EXPENSE 


Items of Operating Costs N Not 
Identified with Any Particular Project 


Est. Cost 


% Dollars 





MATERIAL- SERVICE LABOR SUPPORT 


Items of Expense Est cost “lems. af Expense Est. cost 


; —- - Items of Expense } 
% Dollars % Dollars — —| Chee et 
>a Administrative cee Cian ii 
salaries 5. 00° 
Engineering & ry 
missionary work. 


Tools—consumed & 
depreciated 


1—Material by contractor 
Engineering & layout 
Estimating 


Cartage—tools 


0.80 


Field office & shop bld 
ield office & shop bidgs see 


Selecting & purchasing 
— Bookkeeping —gen. 
Follow up & Coord. delivery Engineering & layout 

bai Spec. bookkeeping 
Cartage & special delivery ins. & taxes 0.52 


Field 


Estimating 


Storage facilities Steno. & tel. oper. 0.45 


Field tel 


Drafting 


Prorata Field tel.—prorata Store rm. attendant 0.67 


0.37 
0.70 


Supervision Utility boy 


Blue printing 


Special reports—defense reg 


Association dues Rent office 


Heat & light field offices & 
shop 


store rm. 


Power wiring & current nema 
Il-—Material by Owner | field shop Telephone 
Office equip. & 


Travel expense ; 
furniture 


Engineering & layout 
Assisting owner's pur. agent Insurances 
Stationery, est. 
forms. & misc. 


Inspection 
supplies 


Follow up & coord. delivery 0.99 


0.13 
0.25 


Storage facilities Prorata charges 
Postage 
Procurement failures 


(see note 4) Association dues 


Taxes & legal exp. 


Interest on payroll Advertising BS 0. 20 


Preenement injiens 
Material by owner 
Lab. disruptions (N.-4) 


esuiienes on equip. 

& misc. exp. 0.65 
‘ — Research & time 

Res. for conting. & guarantee studies 


Adj. factor-for vol. 
fluctuation 


a ? TOTAL | 
TOTAL scunttnil tea 


1- Percentages compiled from su surveys of compl. 
instins.—all mat. & lab. by electrical contr. 


a“ TOTAL 




















FIG. 2—Special forms for figuring direct job costs are particularly useful for 
selling purposes 


FIG. 3—Cost items which make up gen- 
eral overhead on $600,000 volume. 


mention the 
such 


importance is for direct job costs and is designed usually productive. In the long list of 
clearly identified for use in connection with the indi- labor items shown in the tabulation, 
with the particular job. Without going vidual job. The latter is generally used Fig. 1, the only really non-productive 
into details, three reasons for this can in connection with overall business items are travel time and lost time. 
be advanced: (1) it is imperative for operations and costs. \ previous article covered the best 
accurate estimating; (2) direct job A study of the items listed in Figs. method of avoiding the use of the term 
costs are easier to sell than overhead; 2 and 3 establishes the difference be- ‘Non-Productive” at any time, and 


of having all 


items of cost 


and (3) it is standard practice in the 
construction industry. 

Figs. 2 and 3 listings and 
spaces for contractors to use in esti- 
mating job costs and overhead for a 
particular job or business. The former 


provide 


tween direct job costs and overhead. 
As this discussion is not on overhead, 
Fig. 3 is presented for comparison 
only. 

Attention is again called to the fact 
that the items of incidental labor are 
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suggested proper definitive classifica- 
tion of labor items normally covered 
by this term. A future article will dis- 
cuss methods of estimating and sub- 
stantiating incidental and direct job 
costs. 
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..-A Mid-Century Article 


Protective Lighting Techniques 


Light will play an important part in protecting industrial, municipal, and military facilities 


against sabotage. Here are some basic protective lighting principles, some typical luminaires 


and effective application techniques. 


By Berlon C. Cooper 





TABLE I-TYPICAL PROTECTIVE LIGHTING EQUIPMENT 





Luminaires 


Type 


Typical Distribution Characteristics 





Vertical 


Lateral 


Description 





Enclosed 


Streetlights 


T3° to 78° 


SHEE 30" 
<> Lobes parallel 
Parallel lobes at 90° 


Two-way 
Four-way 





70° to 75°-~ 


+=25° 
FSi tp 0 
7] — Lobes approx. 60° 


from luminaire axis 


Four-way 
narrow 
asymmetric 





' 
70° to 75°-~ 


40° 3° to 50° 
Lobes 
7 o 
40° from Seinen one 


Medium 
wide 
asymmetric 





p= 


70° to 75°.-* 


50* to 90° 
PED ses oppros 


40° fromm luminaire axis 


Wide 
asymmetric 





———~ 


70° to 75°> 


Same 
- — through 
360° 


Symmetric 





Open 
and 
Enclosed 


Floodlights 


10° to less than I6°---* 


circular 
with clear lens) 


OQ Approx 
( 


Very narrow 
beam 





* to less 
n 29° 


Approx 
circular 


with clear lens) 


Narrow 
beam 





29° to less 
than 46° 


© 
Approx. 
OC circular 


(with clear lens) 


Medium 
wide 





46° to less 
han 70° 


Approx 
circular 
(with clear lens 
or open) 


Medium wide 
beam 





Approx.circular 
(with clear lens 


or open) 


Wide beam 





100° 
and up 


70° to less 
than 100° 


Approx circular 
Or th clear lens 
Or open) 


Very wide 
beam 





Searchi ghts 


Less than 10° 


Approx 


Lo} th clear lens) 


Pilot house 
control 





Trunion 
mounting 





Fresnel Lens 


circular 
_ 180° 
flat beam 


Glare 
projection 





Open 
Reflectors 











a) 





Same 
G)- through 
t 360° 


Symmetric 











Asymmetric 
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IGHT is an 
protect m 
expanding 


is part of its defense 


important aid in plant 
With the nation now 
its productive capacity 
mobilization pro- 
both new and ex 


ties becomes dou- 


gram, protection of 
sting industrial facili 
bly important. Protective lighting is 
hus a new and expanding market. 
There are many Ways n which 
plants may be protected against sabo 
teurs and 


nclude 


iround boundaries, electric 


would-be intruders. These 


installation of high fences 
and infra- 
ed alarm 


systems, use of guard patrols, 


and protective lighting. But to 
1 


be fully effective both day and night, 


all protective measures must be imple 
mented with ; lequate and reliable 
protective which 
hould 


mauthor 
ntruder cer- 


r intruders. 


mation ot 


a 
ireas clearly 
lirection 
used 
1 guards and to make it diffi- 


on ot glare in the dit 
ial intruders should be 
activities 


outsiders to see 
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BRACKET-MOUNTED Type A (Table !) units on side of build- for reliability. Spacing is 150 feet staggered, and 10,000 
ings light an internal roadway and area effectively, eliminat lumen series lamps are used. (lower center) 
in ll dark rne d¢ } ar > ; 
ont Type B units Bap: > pce gy aay pie hen INTENSIVE NARROW LIGHT BEAM from searchlight enables 
i watchman in guard tower to investigate an unlighted area 
INTERNAL ROADWAY in large industrial plant uses fluor inside large industrial plant. Unit is Type C (Table 1) with 
escent and mercury vapor Type A (Table 1!) luminaires. Fluor 1500-watt spotlight incandescent lamp. (upper right) 
escent 4/96-in limline lamp units are on 80-ft. staggered 
pacings, mounted 30 feet high. (upper center YARD AREA in large industrial property is protectively flood 

lighted by Type B (Table |!) units. Floodlight tower (right, not 
FENCED BOUNDARY uses Type A (Table 1!) units both inside visible) mounts 1500-watt units 60-feet high, diffuse light 
and outside property line nstalled on two separate circuits over entire area. (lower right) 


of glare structures hin tl property un teristics for each one. 
of guard lighted. This is particularly applicable Streetlights (Type A). Conventional 
uld be di- for smaller plants where all production — streetlighting luminaires of the en- 
and ap is done within the buildings. This svs- closed weatherproof reflector-refractor 
buildings tem is effective only where the property type are well adapted for many pro- 
h degree s served by an adequate guard detail, tective lighting problems, especially 


Is will be strat where asymmetric light distribution 


ind assumes that guar« 
gically located in the protective blank patterns are needed, and where glare 
of shadow ise of the glare in certain directions would be objec 


projection princi rimari tionable. These units are available in 





The secon tem i lon lig! . range of light source sizes, for series 
or multiple circuit operation, for vari- 
ous methods of mounting, and for five 
general classifications of light distribu 
tion. Streetlights have a wide 

read with a positive light cut-off so 
hat glare is minimized to nearby 
muses, railroads, boats, or highways, 
ind they provide a high degree of 
illumination. 
Floodlights (Type B). Both open 


ind enclosed tvpes of weatherproof 


vertical 
Types of Equipment 


Protective lighting equipment floodlights are applicable for many 


been classified broadly into five types protective lighting problems. Enclosed 
treetlight floodlight searchlight floodlights are generally preferred, but 
resnel lens units, and open reflector ome large industrial areas, such a 


listed and described torage yards and parking lots can be 


‘ 
ype designatiot lighted with open type units where 
I must be limited. Hard-glass re 
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flectorized lamps are also suitable for 
-ome protective lighting applications, 
ind are classified here as floodlight 
units according to light distribution 
patterns when installed in a suitable ad- 
justable weatherproof socket housing. 
Floodlights are nominally operated on 
multiple circuits only, and are avail 
able in a wide range of lamp sizes. 
They are divided into five types of 
light distribution. 

Wide 
principally for large 
light 
not great 


angle floodlights are used 


area lighting 
where projection distances are 
two to 
height. 
angle floodlights are 


usually not over 


three times their mounting 
Medium 
light pr 


up to four times their mounting height, 


used 


where jection distances are 


and narrow beam units are used for 


still greater distances. Floodlights are 
nominally equipped with clear cover 


which provide an approxi 
mately circular beam pattern normal 
to the light beam axis, 


be equipped 


rectangular beam 


glasses 


but may also 

with spread lenses for 

patterns when de- 

sired and applicable for more accurate 
mtrol of the light. 

Searchlights (Type C). Supplemen- 
tary lighting is frequently desirable 
to enable guards to explore areas in- 
side and outside the plant property and 
lighting intensities 


Searchlights, 


to increase fixed 


it areas under suspicion 
which provide an 
beam 
cam, 
Two typ im 


which provide 


intensive narrow 
usually from three to. eight 
this purpose. 


t 
ivailable, 


grees, are used for 
uunting are 
fiexible control of beam 
direction; 1) 
control type for mounting on the roof 
guard house, and 2) trunnion 
mounting for manual control. 
Fresnel Lens (Type D). 
These units provide a fan-shaped beam 
of light approximately 180 degrees in 
the horizontal, and from ten to 30 
degrees in the vertical. 
a high degree of glare in a horizontal 
direction, and are usually installed 
much than floodlights to ac 
centuate the glare feature. They should 
be limited to locations their 
light distribution characteristics can 
be used effectively without disturbing 
glare to neighboring activities. A 300 
watt multiple unit (or 6000-lumen se 
ries unit) is applicable for boundary 
or property-line lighting, while smaller 
200-watt and 100-watt units are often 
used for lighting loading platforms, 
pedestrian and vehicular entrances, 
and other close-range lighting of this 
nature 
Open Reflectors (Type | In gen- 
eral, open reflectors are not recom- 
mended for protective lighting, since 


for any a pilot house 


of a 


Units 


They provide 


k wer 


where 


they expose the lamp source for easy 
breakage. They can be used for minor 
exterior lighting purposes, however, 
such as for covered platforms, over 
walkways, in narrow 
tween buildings, 


areaways be- 
where 
units would be required, and where 
pilfering with units would be quickly 
and easily detected. 

Two types of open reflectors are 
available, symmetrical and asymmetric, 
each in a range of sizes for different 
size lamps. Generally, spacings should 
not exceed 1.5 times mounting height. 
\symmetric, or angle types, should 
be installed with the lamps vertical 
for protection of the lamp against 
rain, and are useful for projecting 
light away from a building, such as 


etc., several 


over a loading platform 


ingly. Luminaire types referred to are 
listed in Table I. 

Boundaries. Boundaries are classi- 
fied as isolated, semi-isolated, and non- 
isolated. They may also be considered 
as fenced, unfenced, water front and 
building face boundaries. 

“Tsolated” fenced boundaries are 
those which are remote from adjacent 
working areas, roads, etc., and which 
will permit the use of a “glare projec- 
tion” system, using Type D luminaires. 
300-watt units should be installed 16 
to 20 feet high on poles located 10 to 
15 feet behind the fence line, and 
spaced 150 to 175 feet apart. 

“Semi-isolated” boundaries 
are those which are in the vicinity of 
highways, railroads, etc., 
of glare should be 


fenced 


where use 
limited. Type A 





_-----7 Type A units 


sae 



































Equipment construction. Protective 
lighting equipment, as well as the 
wiring system, should provide a high 
reliability. | Luminaires 
should be ruggedly made. They should 
be heat, dust, water and corrosion re- 
sistant. They should be designed for 
maintenance and still provide 
maximum resistance against tamper- 
ing by unauthorized persons. 


degree of 


easy 


Application Techniques 


Protective lighting problems will 
vary considerably from one plant to 
another. Plant layout, location of 
buildings with respect to property lines, 
approaches, and neighboring activities 
will all influence the design and layout 
of the system. The terrain of the plant 
property and adjoining areas, and the 
method used for patrolling, must also 
be considered. And the extent to 
which protective lighting is used will 
be influenced by (and must be coordi- 
nated with) other protective and se- 
curity measures adopted and in use. 

Thus the following recommendations 
are general, and cover only a few of 
the more common problems. Each 
problem should be carefully analyzed 
in the light of surrounding conditions, 
and even the basic recommendations 
given here should be altered accord- 
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luminaires are generally used in this 
Units with 300-watt lamps in- 
stalled 25 feet high and up to ten feet 
inside the fence line, on spacings of 
150 feet should provide adequate illu- 
mination for this condition. 
“Non-isolated” fenced boundaries 
are those located in active areas, where 
the public is permitted close to the 
boundary line outside. More illumina- 
tion is required for such boundaries, as 
guards probably patrol the boundary 
in the lighted area itself. Either Type 
A or Type B luminaires may be used 
for this application. Type A_ units 
should be equipped with 300-watt or 
500-watt lamps, installed 25 teet from 
the ground on poles at or not over 
six feet inside the fence line, and 
spaced 125-150 feet apart. Type B 
units of 500-watt size should be in- 
stalled 30 to 35 feet above ground 
on poles (or buildings) spaced 250-275 
feet apart, with two units per location 
or pole. These may be installed up to 
30 feet inside the boundary line. 
“Unfenced” boundaries are property 
lines on which no fence is provided, 
and are usually close to the plant 
buildings. Seldom is critical defense 
work done in such plants. If protec 
tive lighting is wanted for such plants, 
the lighted strip should extend out at 
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least 80 to 100 feet from the face 
of the building inside the property, and 
Type B units can be used successfully 
for this application, installed on the 
roof of the building, or at least 25 to 40 
feet above ground. 

“Building face” boundaries are those 
in which the public may approach the 
building, and are usually on or within 
20 feet of the property line. Adequate 
lighting should be provided over ap- 
proach areas and up to the building 
face at all points to enable guards to 
see clearly all persons who approach 
the building. Type A luminaires in- 
stalled on pipe brackets located on 
the building face are usually used in 
this case, and Type B luminaires may 
also be used where mounting heights 
of 30 to 40 feet are available. 

“Water front” boundaries present a 
special problem when there are navi- 
gable channels, and any system se- 
lected should have the approval of 
Coast Guard officials. Wide light pro- 
jection out over the water is desirable, 
to aid in detection of stealthy approach 
of intruders. Either Type A or Type B 
luminaires are applicable for lighting 
water front boundaries, but should be 
located so that no shadowed areas 
from embankment or uneven terrain 
exists, and more light should be pro- 
vided than for fenced boundaries. 

Entrances. Two classifications are 
desirable for entrances, from a light- 
ing standpoint: active and inactive. 
Active entrances are considered as 
those that are attended and authorized 
for use at night. These are perma- 
nently lighted. Inactive entrances are 
provided with identical lighting lay- 
outs, but are provided with auxiliary 
switching so that the lights are oper- 
ated only when the entrance is in use. 

Two luminaires are recommended 
for use at all entrances, for purposes 
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of reliability. Type A units installed 
20 to 25 feet high, one at or inside 
the gate and one diagonally across the 
driveway and outside the gate, make 
identification of personnel easy and 
meets all requirements for pedestrian 
entrances. Similar recommendations 
apply for conveyance, or conveyance 
and pedestrian entrances, except that 
spacing will be determined by the 
maximum length of vehicle to be in- 
spected, and mounting heights should 
not exceed 20 to 25 feet. Where con- 
struction of guard’s quarters permits, 
use of a 100-watt Type D unit recessed 
in the face of the building over the 
doorway is also desirable. 

Roadways in plant. Roadways within 
industrial properties, either in open 
areas or in close proximity to build- 
ings and structures are normally 
lighted with Type A units, following 
the usual good practice recommended 
for street or highway lighting. Flood- 
lights, or Type B units, can also be 
used for roadways adjacent to build- 
ings which afford 30 to 40 foot mount- 
ing heights. Where roadways are 
alongside buildings, Type A units can 
be mounted on brackets on the building 
walls. In general, a spacing ratio of 
six to ten between spacing of units 
and mounting height gives good prac- 
tical results, using 300-watt lamps. 
Where units are installed over the 
roadway, symmetrical or two-way par- 
allel lobes units are recommended. 
Where units are installed to one side 
of the roadway, medium or wide asym- 
metric units are recommended. 

Yards, Storage Areas. Type B units 
are generally preferable for lighting 
open yard areas and outdoor storage 
spaces. A low level of diffuse illumi- 
nation is adequate for protective light- 
ing in these areas. Units should be 
located so that they provide a good 


distribution of light in aisles, passage- 
ways and recesses, and eliminate all 
shadows. In open yards, units can 
usually be installed in groups on poles 
or towers 50 to 75 feet high, located 
in the center of the areas. Storage 
spaces usually restrict pole locations 
to border areas, and pole heights of 
30 to 50 feet are adequate to minimize 
shadows from material stacks. 
Wiring Circuits 

Maximum _ protection measures 
should be incorporated in the electri- 
cal wiring circuits for power for pro- 
tective lighting. Underground distri- 
bution systems, with the necessary 
wiring above ground carried in con- 
duits or inside the poles, are preferred. 
If overhead lines are used, they should 
be placed as high as possible and should 
not be accessible from pole steps or 
fence tops. Control equipment may be 
actuated by pushbuttons, time switches, 
or photoelectric relays, but auxiliary 
manual controls should also be pro- 
vided. Either series or multiple dis- 
tribution circuits, whichever are most 
advantageous from an operational and 
economics viewpoint, may be used. 

Acknowledgements. This roundup 
of protective lighting techniques is 
based on ASA A85-1942 American 
War Standard for “Protective Light- 
ing for Industrial Properties”, recent 
studies of the IES Committee on Pro- 
tective Lighting, and on latest pam- 
phlets and information furnished by 
several manufacturers of protective 
lighting equipment. Information, illus- 
trations and drawings were furnished 
by the following: Benjamin Elec. Mfg. 
Co., Crouse Hinds Co., General Elec- 
tric Co., Holophane Co., Inc., Illumi- 
nating Engineering Society, Line Ma- 
terial Co., and Westinghouse Electric 
Corp. 
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CHART F—Light Depreciation Due 


CHART E—Cost Comparisons of Maintenance Programs tenn Galles 


Applied to Same Lighting Installation (a) 





100; 


TYPE OF MAINTENANCE PROGRAM 
No Maintenance (b) All Units Maintained (c) 
Cost Factors 85-watt 40-watt 85-watt 40-watt 


failures 








Percent 


Lamps (d $ 3,40C $ 400 $ 4,533 $ 533 
Power (e 13,736 1,900 13,736 1,900 ) : 
Lobor (f 510 150 2,040 600 “3 


Hours of lamp life 





Total $17,646 $2,450 $20,309 $3,033 


Total Cost $20,096 $23,342 CHART G—Light Depreciation Due 
to Dust and Dirt Accumulation 
Footcandles 30 (g) 45 





a) Details of installation: 1700 2/85-watt luminaires—3400 lamps and 500 2/40- 
watt luminaires—1000 lamps; operates 80 hours per week for 50 weeks a 
year—4000 hrs. 

b) All fixtures operate—use approx. equivalent of 1 lamp per year in all fixtures. 

(c) Relamp at 80% of expected life—Use 1-1/3 lamps per year in all fixtures. 

(d) 85 watt lamps @ $2.00 ea. net, including tax; 40 watt lamps @ $.80 ea. net, 5 
including tax « r ¢ 

(e) Cost of power used for lighting for 50 weeks—$15,636. Hours of lame 
Total kilowatt hours used—1,564,000 @ $.01 per kwh. 

(f) Cost per lamp for relamping only—$.30; cost per lamp for relamping and 
washing two times per year—$.60. 

(g) Illumination intensities are 30-35% below design service values. 








A—Depreciation at 1% per month 
B—Depreciation at 2% per month 
C—Depreciation at 4% per month 
D—Depreciation at 8% per month 
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HIS 
electrical 
neer, or 


written for the 
contractor, plant engi- 
maintenance electrician 
ind not for the apparatus design engi- 
neer who works daily with such prob- 
lems. Our purpose is merely to point 


article is 


out some fundamental precautions to 
be observed in the use of automatic 
control devices for triggering indus- 
trial control circuits. In general, such 
devices consist of limit switches, pres 
sure switches, float switches, thermo 
stats, photoelectric relay circuits, and 
a host of variations or combinations 
of such units. 

However, before going into the use 
of these devices, we must start with 
the correct applications of the primary 
equipment whose function they are to 
control. In almost all cases they will 
govern the primary equipment by 

1eans of a solenoid actuated contactor. 
Failure of the main contactor or con- 
troller, as may happen with misuse in 


loads, 


remote control circuit 


handling largé will make any 


devices in the 
impotent 

As an example: frequent cross-the 
line starting of a large motor (20 hp. 
or larger) for jogging or inching a 
conveyor, pressing ram, or a position- 
ing mechanism, is not only poor 
engineering but deals out severe pun- 
ishment to the normal air-immersed 
controller. Such a motor could be con- 
nected through a magnetic, pneumatic, 
or fluid clutch so that it could run con- 
tinuously ; or hydraulic pistons or rams 
could be used in pressing and elevat- 
ing applications so that a small motor 
could run continuously to furnish the 
hydraulic storage of power. If 


substitutions are not 


such 
possible and the 
large motor must be started frequently, 
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Remote Control 
Circuit Safety 


Continuing the series on precautions 
which should be observed in the appli- 
cation of automatic devices to indus- 
trial control circuits. 


By Thomas R. Hughes 


then one must forget simple cross-the- 
line start motors and resort to wound- 
rotor or other proven solutions. 

Frequent make-and-break of heavy 
amperage loads by ordinary air-im- 
mersed contacts will ultimately pro- 
duce molten burrs of copper on their 
faces. On cooling, such a burr may 
freeze the contactor in the closed or 
running position and this makes any 
safety device in its control circuit 
useless 


Control Application 


The same applies to control of large 
loads. In a large furnace, 
where a close range of control is neces- 
sary, the control circuit should be 
handling only a portion of the heat 
elements while the rest operate con- 
tinuously. But, of course, all this is 
just elementary engineersng and we 
merely hint at it to show the proper 
place to start. 

Aside from sorting, rejecting, eject- 
ing, and other such continuous opera- 
tions, the automatic control devices 
we named are normally used to control 
limits of operation. And, if safety lies 
within those limits and destruction lies 
beyond, we had better learn what we 
are letting ourselves in for. If the 
destruction may be serious we had bet- 
ter provide an additional device as a 
secondary line of defense; and if the 
destruction can reach tragic propor- 
tions we should entirely remove our 
secondary defense from the circuit. 

If, for instance, a power failure or 
short circuit could void the functioning 
of our control circuit in preventing de- 
struction, then we should provide a 
secondary defense that is air actuated 
or depends on weights, springs, or hy- 


heating 


draulic pressure. Here again, the pos- 
sibilities vast field and we 
merely hint at the need and leave 
solutions to the reader. 

Taking up the first device we named, 
the limit switch: we can choose from 
many varieties manufactured as stock 
items. If we don’t find one to satisfy 
our needs we can probably convert one 
or order a special. Figure No. 1 illus- 
trates the simplest type of limit switch 
with details of its working parts. The 
activating arm and springs can be 
balanced up for various mounting posi- 
tions. 

A simpler model of the same type 
which eliminates the adjusting possi- 
bilities, is used for hoists and cranes. 
It depends on a weight to hold the con- 
tacts closed. The weight is suspended 
by a chain or bell cable at the upper 
safe limit of travel and, as the load 
hook raises the weight, the contacts 
are opened and drop out the controller 
to stop the hoist. 

Since the switch is to control limits 
of movement, we must take into ac- 
count the speed the equipment travels, 
the precision of control required, and 
other such items. The two most simple 
examples are the crane hoist and the 
conveyor Fig. No. 2. In 
either case the switch must be placed 
for sure stopping of equipment before 
damage can occur. 


Use of Solenoids 


cover a 


shown in 


It will often be necessary to use a 
solenoid brake or other such mech- 
anism to overcome the momentum of 
the machinery concerned. In dangerous 
machines such as rubber calenders, a 
manual emergency shutoff is provided, 
handy to the operator. This not only 
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opens the controller for the large drive 
motor but applies electrodynamic 
braking to it for stopping the turning 
of the rolls in the fewest inches pos- 
sible. If it is a slip-ring motor with 
resistance loaded secondary, it may be 
plugged (stator leads reversed, with 
resistance in secondary) for a quick 
stop. 

\ limit should always be 
wired to operate in a normally closed 
or energized circuit if possible. For 
such applications as hoists or con- 
veyors this presents no difficulty but 
in a reversing set-up, as illustrated by 
Fig. 4, this may not be possible. The 
actuating slide in the mechanism of 
Fig. No. 3 may activiate a group of 
contacts that drop out the raising con- 
troller and start a timer that eventu- 
ally closes another controller 


switch 


for re- 
versing the motor and lowering the 
car to the loading position. 


Limit Switches 


\lso, where possible, the activated 
member of a limit switch should be 
applied directly to the load or mate- 
rial being handled. This is illustrated 
in Fig. No. 2, where the boxes on 
the conveyor will trip the actuating 
arm if they zre not removed before 
reaching it. The suspended weight on 
a crane is usually hollow and circum- 
scribes a hoist cable so that it is raised 
by direct contact with the load or 
traveling block. In Fig. No. 4, how- 
ever, one sees that there is no direct 
connection between the load and the 
limit switch, which is mounted on the 
end of the hoisting drum shaft. 

When the load directly actuates the 
switch, the mechanism must be 
arranged to allow ample divergence of 
movement within its parts. In the de- 
signs of Figs. 1 and 3, this tolerance 
is provided by spring compression. On 
the crane hoist, it is provided by slack- 
ing in the chain or cable suspending 
the weight. In other cases it could be 
attained by friction slippage or weight 
balance. 

Fig. No. 4 shows a case where the 
limit switch must span two distant but 
precise limits of travel. Fig. No. 3 
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shows how this is arrived at by the 
rotation of the threaded shaft, moving 
the actuating slide one thread for each 
turn of the shaft. Thus, a large num- 
ber of turns can be accomplished be- 
tween the two end limits and they are 
adjustable for the correct point of 
shutoff. 

Such a mechanism may be driven by 
gears or chain and sprockets. The 
reader doesn’t have to be told that 
prevention of failure depends on ade- 
quate mechanical maintenance of these 
components. Foolproof keying of parts 
to shafts and preventing failure from 
wear, 

Often a limiting mechanism will be 
thrown completely off in its operation 
if the motor is connected with wrong 
rotation. Same of the small electric 
hoists, for example, are controlled up 
or down by two ropes hung from oppo- 
site end of a rocker arm. As the load 
hook reaches the upper safe limit of 
travel it engages a mechanical linkage 
that forcefully restores the rocker arm 
to the off position. There have been 
cases of certain hoists breaking parts 
or stripping gears while the operator 
stood helpless because this linkage was 
so designed that wrong rotation causes 
it to hold the rocker arm in the raised 
position rather than throwing it to the 
off position. 

The next device we listed, the pres- 
sure switch: may be activated by most 
any fluid in a hot or cold condition. In 
many cases it will be necessary to 
isolate it from the fluid by a preceding 
diaphragm and an isolating fluid such 
as mercury, oil, or an inert gas. This 
may be because of the explosion hazard 
presented by accidental release of 


combustible gas or vapor into the elec- 
tric wiring of panels, or it may be 
because of corrosion or other deteri- 
orating effects. 

A pressure switch often requires 
some means of damping pressure reac- 
tion in lines, such as an orifice or a 
pig-tail in the tubing which feeds pres- 
sure to it. In some cases, where it con- 
trols a solenoid valve, there may be 
considerable hydraulic impact or “ham- 
mer” applied to it. On the other hand, 
if it controls a large pump feeding 
into a hydro-pneumatic pressure tank, 
1 resonating surge can develop in the 
line at shutoff which will cause the 
pressure switch to alternately stop and 
restart the motor on recurring inter- 
vals of seconds duration, till the con- 
troller freezes in the running position 
or the overcurrent relay trips. 

To avoid the chance of any such 
happening, a pressure gage should 
always be inserted in the pressure 
tubing at the pressure switch, if a 
liquid is being handled in the pipes. 
Any surges in the line, after shutoff, 
will be indicated by the gage hand. 
The tubing can be coiled into a pig- 
tail or a small orifice inserted—always 
on the line side of the pressure gage 
tee connection. 


Relie? Valves 


Of course, the only secondary de- 
fense for a limit switch is another 
limit device. A pressure switch may 
be augmented by another pressure 
switch fed through a separate gage 
pipe, so that stoppage of the damping 
orifice could not cause disaster. How- 
ever, there should always be a pressure 
relief valve or valves, of adequate 
capacity, on any sizable pressure ves- 
sel connected to the line. 

Float switches are fairly simple and 
fool-proof but they should always be 
arranged to open the circuit if the 
float falls off ; assuming, of course, that 
continuous operation would be detri- 
mental and that there is no attendant 
near to notice the continued operation. 
Since the normal float switch will be 
wired to open the circuit at the upper 

[Continued on page 138] 
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WIRING A Medical School 


University of Washington’s new medical, dental and nursing school—wired by the 


Industrial Electric Company of Seattle—ranks as one of the nation’s top electrically- 


equipped educational and clinical centers. 


By Howard E. Bayley 


Industrial Electric Company 
Seattle, Washington 


RIMARY 
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electric distribuation at 
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niversity of Washington in 
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g Health 1 
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country 
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medical, nursing and dental 
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include 


res equipped to televise operations, 
ind dark rooms, 
acilities, shops, a museum, li- 


portable X-ray equipment, water stills, 


incubators, fans, vacuum pumps, dish 


freezers, sanders, 
lathes, 
filter drives and 


washers and saws 


ind drill 


hood exhausts, 


presses, elevators, 
fume 
heating pumps 

rhis adds up to interesting distribu- 
tion, ventilation, lighting, grounding, 
paging and public address installations 
Industrial Electric Company, 
electrical-contractors of Seattle 

Primary distribution, from one ot 
the University’s 13/2.3-kv substations 
to individual load centers, is 
ground through radial 
VCLC cable. Load centers 
front, self-contained, 
ind Askarel-cooled, each including a1 
ncoming line section, 2300-v primary 
switch, 2300 to 120/208-volt trans 
former and series of draw-out 4PSN 
\ir circuit breakers. 

Each load center feeds a section of 
4-wire 1000-amp enclosed busway ; se« 
tions varying in length from 150- to 


J50-teet 


by the 


under 


runs of 3/c 


are dead 
metal-enclosed 


Sections are interconnected 


through normally-open bus tie break 
} } ~| ” q]] 
ers which may be closed manually to 


provide temporary power from adja 


‘nt bus sections in the event of an 
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ELEVATION A-A SECTION 


PANEL FEEDER CIRCUIT BREAKER connections to service bus are 
through 4-pole solid-neutral manually-operated switch units sus- 
pended beneath metal-enclosed bus gutters 
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wiring gutter recessed beneath a hinged metal 


cover. 


Removable panel . 


AC. section, . 
Qudio section ~. 


Mu/tiple concentric 
Anockouts full 
length of gutter 
6c ~ 
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THEATRE CONTROL WIRING 


tS oe 
tH-——4 
is carried in 


special wiring gutter installed for full width of 


projection booth. 
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FLOOR SLAB CONSTRUCTION, using pre-cast filler blocks between reinforced concrete beams and joists, carries circuit 


conduit in top; outlet and junction boxes in bottom, as indicated. 
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ENCLOSED BUSWAY is sectionalized, with normally-open manually-operated tie 


breakers connecting individual 


risers to bus runs- 


load center failure. 

Local distribution panel feeders are 
dropped vertically upper-floor 
ontrol points to the l 


individual 


from 
basement level 
where they are connected to the main 
bus distribution system through man- 
breakers. Breakers interrupt 
only phase legs, with neutral connec- 


ual air 


tions remaining unbroken. 
Floor Slab Wiring 


An unusual concrete floor construc- 
tion (combining pre-cast filler blocks 
with a poured joist-and-slab installa- 
resulted in a_ branch-circuit 
arrangement whereby conduit is car 
ried in the poured upper sections of 
the slab, bending downward to junc 
tion boxes recessed into filler blocks 
Where lighting fixture outlets are posi 
tioned on beam centers, junction boxes 
are located in adjacent filler blocks, 
with connecting conduit sections arch- 
ing upwards to the slab elevation from 
the two Use of filler blocks 
lessened construction costs, resulted in 
less cutting and easier access. 

Many power control panels 
equipped with tell-tale indicating 
lights, remotely notifying watchmen 
of areas in the building where cir- 
cuits are in use. 

De, with a wide range of voltages, 
is supplied through a ground-floor dis 
tribution center. It is available for 
experimental work in general, physics 
und research laboratories, lecture and 


tion ) 


boxes. 


are 


operating areas and 


hot, cold or 


rooms, storage 
controlled-temperature 


segments. 
are 4-pole solid-neutral units 


Feeder breakers—connecting cable 


rooms. The distribution board is served 
by two sets of wet batteries, housed in 
vaults adjacent to the 
serviced by trickle chargers. 


board, and 
The grounding net consists of series 
of j-inch ground rods interconnected 
through 1 
Occupying the 


0 wire. 
and third 
floors of the entrance wing is a 550- 
seat auditorium, electrically equipped 
to rank with the best in the country. 
motion-picture 


second 


Iwo machines, two 
slide projectors, a public address sys- 
tem with controlled amplification, mo- 
torized stage roll-down 
screen, three turntables for transcrip 
tion and micro- 
phones for lecture use are controlled 
from either of two control panels in 
booth at the 
upper rear of the auditorium. Stage 
footlights, both and 
border lights, and spotlights are con- 


curtains and 


broadcasts several 


the modern projection 


white colored 
trolled from these same two projection 
booth 
switchboard, 


panels plus a backstage 
Auditorium house lights 
are controlled from these three stations, 

fourth center located 
main entrance. Dimmer controls 


plus a control 
at the 
on all lighting circuits and the pro- 
vision for controlling lights from any 
one of four stations results in unusual 
operational flexibility 

Recessed into the stage floor, be 
neath a hinged metal plate, is a 4-by-4 
neh wiring gutter having barriers on 
4-inch centers. This multicell stage box 
holds microphones, tele 


phone, volume indicator, PA amplifi- 


outlets for 


receptacles, 


cation control, duplex 
warning lights and signal circuits for 
backstage or 
chronization of electrical performance. 

The extensive wiring for projection- 
room control is carried in an 8-inch by 
3-foot wiring gutter, located beneath 
the observation and projection 
extending 
width of the projection room. This 


projection-room syn- 


win- 
dows, across the entire 
gutter is divided vertically to form 
two 4-inch-wide gutters (power and 
audio), while control panels are posi- 
tioned on the slanting gutter top, be- 
neath operator windows. Multiple con- 
centric knockouts are located on 6- 
inch centers along the entire lower 
front and top gutter panels, permitting 
circuit and control wiring to any de- 
sired point, and the open bottom of 
conduits to be 


b at 


the gutter 
stubbed-up through the floor sla 


permits 


all positions. 
Controlled Lighting 


Much of the lighting throughout the 
building is direction-controlled, with 
illumination above bulletin- and chalk- 

directed and in- 
lighting above operating chairs 
tables focussed on the 
central areas; reflectors behind library 
book-stack lamps directing beams down 
and outwards toward the shelves, and 
incandescent coves in clinic halls 
reflecting light upward and in towards 
the center ceiling. 

Several of 


boards downward 
ward; 


and lecture 


coves combine 
more than a single lighting system, 
for in addition to containing fixtures 
for general illumination, some coves 
are faced with colored-lens signal 
lights (to call the attention of super- 
instructors to specific dental 


these 


vising 
chairs in the clinic hall), while other 
incandescent coves have emergency 
lamps positioned between the inverted 
show-window reflectors of the general 
system, 

rhe entire Health Sciences Building 
planned by Naramore, Bain, 
Johanson, McClelland and 
Associated Architects. Design 
if electrical and mechanical work was 
Lincoln and 


professional 


was 
Brady, 
Jones, 
executed — by souillon 
\ssociates, 
Electrical work was installed 
Industrial Electric Company. 


engineers. 
by the 





FRONTIERS FOR 
ELECTRICAL PROGRESS 


The July issue of ELECTRICAL CON- 
STRUCTION AND MAINTENANCE 
will include an appraisal of modern 
practices and trends in load analysis 
for wiring design. 
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Score bigger sales with this 


HEAVY HITTING 
AD CAMPAIGN 


A power-packed program... 
exclusively for Electrical Contractors 


Here’s a campaign that keeps on slugging and plugging for you! 
It’s Sylvania’s complete advertising program .. . especially 

planned for electrical contractors. Everything is included... 

from national ads and the big TV show “Beat the Clock”... 

to personalized mailings sent out by Sylvania to your own 

selected lists. 


ALIPF,; 
3 .. 


LIGHTING 
CONTRACTOR 


, SYLVANIA « 
“tees s sb¥ F 


Included, with this campaign, are new colorful decals to identify 
your business. Also, ad mats, spot radio announcements, 
news stories and speeches. There’s even a valuable sales manual 
on how to plan and sell! a fluorescent lighting installation. 


No wonder contractors everywhere are really enthusiastic about 
this great Sylvania campaign. You will be, too. 
| The coupon brings you full details. 
) Mail it NOW! 


FLUORESCENT TUBES, FOXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; PHOTOLAMPS: TELEVISION SETS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . MAY, 1951 83 











Practical Methods 








UNDERFLOOR DUCT system of UN Secretariat Building consists of triple fiber 


raceways for carrying telephone, lighting 


Triple Fiberduct 
Serves United Nations 


WIRING 





ht, tele- 
macl buzzer 
United Nation's new 
Building in N 


electrical contractors Fiscl 


Secretariat 
York City, y 
ach Moore installed approximately 43 
Electric Fiberduct. 
underfloor distribution system 
the a triple-duct grid 
design, with factory-set inserts installed 


ew 


General 


takes form of 
every two feet to handle the necessary 
outlets. Because of the system’s flex 
jility, the addition of personnel as 
U N membership increases 
problem, since new out- 
lets may be add it any time during 
r after construction. Additional wires 
the ducts 

thout 


1 
will present 
’ ] -¢ . 

oO electrica 


added 


is load 
inter- 


can be pull 
requirements 
fering with norm ffice operations. 
In additior providing a flexible 
wiring syst inderfloor duct 
system per! n office lay 
yut necessit 
activities, n 
eliminates da 
extension 


othce 


cord 
ngs free of outlets, provides maximun 
space conservation and, by 
the necessity for constant re-routing 
of conduits, makes a positive contribu- 


tion to maintenance ar 


eliminating 
, 


1 management. 


84 


business machine and buzzer circuits 

he installation was to 
accurate levels for the finished 
frequent datum marks 
r accurate ref- 
Junction boxes were 


procedure 


»m iking 
Ils and columns f 
purposes. 
ioned and carefully leveled 
» with the finished floor 
\fter yuted 

, ducts were installed between 

boxes and accurately lined up and fixed 
I sition for both elevation and 
Inserts were finally leveled 
tlome runs between junction boxes 
I centers were installed 
with the system so installed, the 
oor slabs were poured, cov- 
securing the 


boxes were gr 


direction. 


1 distribution 


permanet! tly 


Surplus Wrecker 
Serves As Boom Truck 


CONSTRUCTION 





uck originally designed as an 
Army C-2 aircraft wrecker is now a 
heavy duty all-purpose boom truck for 
the Collier Electric Company, Denver 
lectrical ‘ol 
yurchased the truck from 
to erect 
Public 
generating plant; now uses it 
types of lifting chores 


ion firm, Collier 
\rmy 


towers at a 


construc 


substation 
Service Co. of Colorado 


for all 


Ihe unit has a six-wheel di 
wheels); has a 
watt, 110-volt, 


Hoodlights and electric 


self-contained 
generator pl 
sic 


the 


tools 


and rear outriggers to stabilize 
truck under 


cable-pulling winch at the rear o 


heavy boom loads 


truck body equipped with 500 f 
of steel cable; is he 1 
motor but 
winch position 
rhe boom 


hoisting 


driven 


separately 


the 
Nain motor and 

just behind the truck 
varied fron 


ited s 


boom can be 
by adding p! fabric 
ven-foot radiu 
1 at 10 tons, sliy 
Lighter loads are handled |! 


al » 


STEEL TOWER SECTIONS are hoisted 
Position by all-purpose boom truck 
s formerly an air-craft wrecker. 


into 


which wa 


HEAVY TRUCK has outriggers (arrow) 
for stabilization under heavy om load 
conaitrons 
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“fresh air’ for workers 


CEE A ES 


becomes more 


essential! 


---. as manufacturing 
tempo increases... 


@ New buildings, new additions and departmental changes in 
present buildings will be called for as the defense effort swings 
into “high gear’. In all cases, be sure to remember good venti- 
lation as a means of holding present employees and attracting 
new workers. It’s one of the “big four” requisites for good 
working conditions, according to a nation-wide survey of 
industrial workers 

Perhaps the easiest, quickest way to provide a rapid air 
change system is to install direct-drive ILG Self-Cooled Motor 
Propeller Fans in window, wall, or penthouse (with automatic 
shutter). Certified ratings (NAFM label) testify to remarkable 
capacities. Decibel ratings vouch for extra-quiet operation 
All ILG’s famous features for high efficiency, economy, 
low maintenance, and long life are built in. These include the 
exclusive ILG Self-Cooled Motor, designed specifically for 
exhaust fan duty. And each complete ventilator, fan and 
motor, is covered by ILG's ““One-Name-Plate’’ Guarantee 

The complete story is covered in bulletin 149-1. Get your 
copy by calling nearby Branch Office (consult classified 
directory), or sending coupon today. 


Pree! Engineering data bulletin 149-1 contains 
all essential data — sizes, capacities, dimensions, 
ratings. Send coupon now. 


Send free bulletin 149-1 
Firm Name 
Individual 
Address 


City 
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PRESSURE TYPE 
| TERMINALS 
—E AND LOAD 
ONE PIECE UPPER 
ARC SHELL PROTECTS 
TERMINALS FROM 
‘ HOT GASES 
ARC SHIELDS 
INORGANIC NON 
TARBONIZING 
s MATERIAL 


FINGER CLIPS FOR 
EASY CONTACT 
INSPECTION 


MAGNETIC ARC 
INTERRUPTERS WITH 
REL ARC CHAMBERS 








Here, for the first time is a rugged 
AC magnetic starter that provides 
the extra protection and dependable 
operation of “Mill-Type” heavy-duty 
construction and design at no pre- 
mium above ordinary starter prices! 


USES NO SPRINGS 


CLARK ENGINEERED ELECTRICAL CONTROL 
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and TWIN-BREAK CONTACTS 


The “CY” starter employs an entirely new 
principle of arc interruption. The arc is 
extinguished by the effect of the blow-out 
coil, concentric with the contact. The mag- 
netic field quenches the arc either by length- 
ening or confining it. In its forced rotation it 
moves continually from a hot to a cold spot 
—preventing burning or pitting of contacts. 
The ingenious design of the arc chamber pre- 
vents carbonization and the accumulation 
of ionized gases between wiring terminals 
minimizing phase-to-phase failures.“ 





No filing, dressing or cleaning of contacts! @ Only two screws and one pin to remove to change coils! 


No tools necessary to inspect contacts! @ Only four screws to remove to take out stationary 
magnet frame! 

: @ Power circuit contacts available with springs in com- 

Stationary contacts changed quickly with screw driver! plete packaged service kits for ease in stocking! 


Easy to change moving contacts! 


“Magnetic blow-out coils are used on all size 2 and 3 “CY” starters. Sizes 
0 and | use the same general Mill-Type construction as the larger sizes. 


tHE CLARK CONTROLLER co. 


1142 EAST 152° STREET CLEVELAND 10, OHIO 
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LIGHTING 
FIXTURES 


EXPLOSION-PROOF 


CLASS 1, GrouPS C & D 


Wherever flammable materials are manufactured or used by 
industry, the complete line of R&S explosion-proof lighting 
fixtures is specified for the extra margin of safety and protection 
provided personnel and equipment in hazardous locations. 
There’s an R&S fixture for every need . . . in pendant, ceiling, 
bracket or hand types . . . from 100 watt through 500 watt sizes. 
Standard conduit bases permit interchangeability of reflector 
globe assemblies. 
WRITE FOR CATALOG NO. H-47 


. 
roy 


{7 


Bracket Type with Guard 
Ceiling Type with Guard Pendant Type with Guard — without Reflector 
— without Reflector and Dome Reflector 


VAPORTIGHT 


. 
| 








NG Z 


TOLL 
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EXTENSION OF BOOM CABLE support 
by 22 feet added vertical lift to boom 
for high elevation work. Box frame was 
added to existing pulley base. 


DOLLY ARRANGEMENT wos added to 
the base of the boom. Heavy steel plate 
table now supports total weight of boom 
and load. 


boom. Normally, a 70-foot pole can 
be set with the 30-foot boom. 

Iwo minor changes were made on 
the boom mechanism to adapt it to 
Collier’s needs. First, to accommodate 
the heavy loads,.a dolly arrangement 
with heavy casters was added to the 
base of the boom. This dolly rides and 
rotates on a heavy steel plate “table” 
added to the truck bed. To gain addi- 
tional lifting height, Collier engineers 
raised the boom cable support 24 feet 
by adding a steel plate and angle-iron 
box frame to the original pulley base. 
The truck floodlights were 
accordingly. 


posit oned 

Compared to former rental of equip- 
ment, Collier’s investment in this truck 
was more than returned on the first few 
jobs. And they are now in a position 
to handle heavier construction work 
without depending upon the services of 


others for specific hoisting chores 


Temporary Service 
For Power Tools 


CONSTRUCTION 





The use of power to ils on 


il construction project requires a 


} 
iny eiec- 


source of energy. Frequently such 
energy must be supplied from a tempo- 


rary arrangement until permanent 


ELECTRICAL 





with JEFFERSON 


Power Circuit 


TRANSFORMERS 


®@ The problem of more production at less cost to offset lower 
profit margins, calls for an inventory of methods to assure 
maximum efficiency and economy. Many manufacturing plants 
have achieved greater production efficiency along with other 
economies by installing Jefferson Power Circuit Transformers 
to provide lower voltage (230/115 volts) from higher volt- 
age (575/460 volts) main circuits. 

With Jefferson dry type Transformers all power is brought 
through one entry and one meter. This economy, plus savings 
in copper and conduit by running only high voltage circuits 
throughout the plant, help to slash production costs. Jeffer- 
son’s Universal Voltage Ratio Design also makes possible 
three handy combinations, 460/230-230/115-460/115. 
Mounting may be made on post, walls, or directly on machine 
tools. Capacities range from 50 V.A. to 15000 V.A. (460/- 
230V.-230/115V. and 575V.-230/115V.) Sold through elec- 
trical wholesalers. 


Approved by Underwriters’ Laboratories, Inc. 


Send today for illustrated 
Bulletin 501-15 


JEFFERSON ELECTRIC COMPANY 


Bellwood, Illinois 
in Caneda: Canadian Jefferson Electric Co,, Ltd., 384 Pape Ave., Toronto, Ont, 
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Installation 
“Man Hours Go 


TEMPORARY POWER POLE provides 
100-ampere service to groups of houses 
during construction of large southern 
California project. Grounded receptacle 
circuits for single-phase 110 and 220- 
volt power tools are protected by circuit- 
breaker load center. 


~—S 
service is installed in the building or 
when MAGNA-LITE m the project site. Many contractors 


use portable gasoline-driven generator 


sets to take advantage of power tools 
at the beginning of a project; others 
struggle along with hand tools until 


gamers} either a temporary or permanent line 


rt is installed. 
a 1 . 
\perxruee | aS ( At the vast Lakewood Park housing 
f— development (17,000 — single-family 


SLOTTED WASHERS P . ee * 
houses) in southern California, Kust- 


; | Slimline Luminaires er Wetzel Electric Co. (Long Beach), 


electrical contractors on the project, 


beat the gun by using 46 generator 

J New Slotted gee ipeets gn a cee. generate 
f units until utility lines were extended. 
Washers for Faster, Once the lines were on the project site, 
Easier Flush Mounting (Bos K-W engineers designed and installed 
Simply iffix screws in ceiling, 300 temporary service p¢ les through- 


1 he ~ ior 
then raise fixture into posi out the location. 








Fact ‘rvice pole consistec 
tion, slip in washers, align Each service pole consiste 1 of a 
Lower installation and maintenance heavy plywood panel mounted to a 
fixture, tighten screws, and Latter lial . f= A neavy ply . Pp —s . 
costs —better lighting and improve stout wood timber set in the ground. 
appearance—that’s Waite Knient’s On each panel were mounted a socket- 
' story in a nutshell. Average reflec- type meter, 100-ampere main discon- 

> ‘ Cre 2race > > . . . 

No Complicated tance, 90%; average efficiency, nect switch with driven-ground con- 
Assembly! 80%. These streamlined, shielded nection, 8-circuit load center (circuit- 


a a ae general diffuse si meg gays breaker type), and seven heavy-duty, 
livered to you almost 100 are available in 48”, 72" and 96 grounded receptacles. Each pole 
; asin units, for individual mounting or served a group of ten houses; provided 
assembled. It takes only a few ceetitinaian Sena, Whats Wailer Cote toe the a enehan page cael 
simple operations to mount our new Catalog describing the Four receptacles were of 20-ampere 


complete Macna-Lite line. (110-volt, single-phase) capacity; two 


(painted green) were of 35 and 50- 
: ampere capacity respectively; one 
(painted red) was for 220-volt, single- 
phase power. All were of the three- 
prong, twist-lock type with the third 
9 prong a ground connection. To each 
° une of the heavy-duty receptacles (green) 
were connected an 100-foot, 3-con- 
ductor extension with a pigtail socket 
every 30 feet. 


When the need for power tools no 


METALCRAFT PRODUCTS CO., INC. ¢ Manufacturers of longer existed in a group of houses, the 
Fluorescent Slimline Luminaires * 306-308 CHERRY ST., PHILADELPHIA 6, PA. ‘“™P0raty service pole was removed 


and set up at another location. 


mounting is complete! 





and complete assembly 
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UNISTRUI 


used in AMERICAN SUGAR 
REFINING COMPANY PLANT 


All Cable, Switchboards and Timer Control Panels Sup 
ported by Completely Adjustable Unistrut Framework 


These pictures show how Unistrut channel and 
fittings, with maple and porcelain insulators, 
combine to support all control equipment for 
the motors that operate centrifuges in one step 
of the sugar refining process at the Chalmette, 
Louisiana plant of the American Sugar Refining 
Company. 

Unistrut permitted fast, on-the-job framing 
assembly where all adjustments were quickly 
made by merely loosening a bolt, and where 
supporting members were added as the work 
progressed. Because no drilling, welding, spe- 
cial tools or equipment are required to assemble 
Unistrut, engineering detailing and construc- 
tion time were kept to a minimum. Another 
advantage lies in Unistrut’s built-in flexibility 
which makes possible later changes and addi- 
tions to the existing structure. 


Note effective use of easily positioned maple 1 Neti P . d 
cable clamps mounted on Unistrut channel. asta ation eg oeere 

throughout with Unistrut for 
the support of all motor con- 


ee ; : 
With Unistrut you can build all 4,0) aoporatus and cable. 


types of framing, mounts, shelv- 
ing, racks, tables and benches— 
conduit, cable, pipe and tubing FREE CATALOG 

hangers and supports, fluorescent and WALL CHART! 
fixture supports, and many other 
structures with just a hacksaw and 24: page Gauanitiion 
a wrench, Give Unistrut a trial in Catalog No. 500, 24 x 
your business. 36 Wall Chart and 





Write for your copy of 


sample of Unistrut 
Representatives and 
Warehouse Stocks in Principal Cities 
Consult your Telephone Directories 


UNISTRUT PRODUCTS COMPANY 
1013 W. Washington Blvd., Chicago 7, Ill., Dept. £5 
Please send me, without obligation, the items checked below: 


[_] Catalog No. 500 is Wall Chart = Unistrut Sample 


U.S. Potent Numbers 

2327587 2363382 

T\\ 2329815 2380379 

G, ” = 2345650 2405631 
187), __ Other patents pending 


W, 
f, 


Ce a 


Company 


The World's Most Flexible \ All-Purpose Metal Framing 


UNISTRUT PRODUCTS COMPANY 


1013 WEST WASHINGTON BLVD. © CHICAGO 7, ILLINOIS 


Address___ 





ee 
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There’s no guessing about how a Fleur-O- 
Lier lighting installation will perform. You 
know in advance the tested, certified illu- 
minating performance. 

This certainty of results is possible because 
for every Fleur-O-Lier fixture there is avail- 
able complete, authoritative performance 
data. Thus, you get the precise lighting re- 
sults specified by the architect, contractor 
or lighting advisor. 


Fleur-O-Lier gives you these advantages: 


1. The Fleur-O-Lier Index System Rating, 
assigned by Electrical Testing Laboratories, 
Inc., after careful test, tells exactly what the 


you know Exactly 
how every FLEUR-O-LIER 
luminaire will perform 


illuminating characteristics of the lumi- 
naire are. 


2. Complete photometric data is compiled 
by ETL. 


3. Coefficients of utilization are computed 
by ETL. This data is essential in selecting 
the most suitable fixtures for the installation. 


4. Certification by ETL assures the fixture 
was made to the rigid specifications cover- 
ing electrical and mechanical features. 


All this essential information lets you know 
in advance just what you're getting when 
you specify Fleur-O-Lier. 


FLEUR-O-LIER 
Manufacturers 


2116 Keith Building 


. Cleveland 15, Ohio 


Fleur-O-Lier is not the name of an individual manufacturer, but of a group of fixtures made by leading manufacturers. 
Participation in the Fleur-O-Lier program is open to any manufacturer who complies with Fleur-O-Lier requirements. 
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FLEUR-O-LIER DATA SHEETS 
give complete information 


Manufacturers of Fleur-O-Lier fixtures pro- 
vide Standard Data Sheets which give com- 
plete and detailed information on each 
Fleur-O-Lier fixture. Here, brought together 
on one sheet, is everything you need to know 
about the fixture — shielding — brightness — 
light distribution data — utilization factors 
—and construction and dimension details. 


With more than 300 Fleur-O-Lier fixtures 
available from 25 different manufacturers— 
you have a wide selection of units to meet 
the needs of any installation. 


How the Fleur-O-Lier System Enables You 
to Specify and Select the Right Units 


The Fleur-O-Lier Index System makes the 
specification and selection of lighting fixtures 
extremely simple. Merely ask the specification 
writer to express the desired illumination 
characteristics in the simple formulas of the 
Fleur-O-Lier Index System. 

Then the selection of lighting equipment 
that fits exactly the requirements of the in- 
stallation is easy. Choose from fixtures that 
have the requested Fleur-O-Lier Index Sys- 
tem formula and you know you'll get the 
desired lighting results. 

Don’: take chances . . . specify Fleur-O-Lier 
and know what you're getting! 








Requirements of 
Specifications of 
wr O-Lier Manufacturers 


ELECTRICAL TESTING 
LABORATORIES, INC 
Onn. 6 


Write for your free copy of the new booklet 
giving complete details of the Fleur-O-Lier 
Index System. 

Ask also for Electrical Testing Laboratories’ 
report on performance ratings assigned to 
the 300 Fleur-O-Lier fixtures. 
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Electric Preheating 


MANAGEMENT 





Electric cartridge heaters are making 
it possible for the Polk Sanitary Milk 
Company of Indianapolis to heat their 
lant with heavier and cheaper fuel 

1 than that formerly consumed by 
burners 
nitially designed, the burners re 

ight fuel oil which could be 

pumped at ordinary tempera 

He iviel grades of oil would 
saved n oney and furnished more 
units per gallon but would not 

ly without preheating. By in 

hromalox cartridge heaters 
storage tank and burner reser- 
heavy Bunker C oil now flows 

d is used with economical r¢ 


heat- 


10 kw. circulation 

I operates 24 

y, seven days a week, at the 
tank which feeds two 225- 


j e* 


PROTECTION 


NO 
OVER - 
PROTECTION 


Manarch enste 


A “Better Balanced” fuse is your only true assurance of depend- 
able fuse protection. This means that your electrical circuits 
receive a safe balance between the dangers of “over” and ; 
“under” protection,—those characteristics that are liable to CARTRIDGE HEATERS, installed in fuel 
burn out equipment because of excessively long lags . . . . or | tank and burner reservoirs, permit 
interrupt ‘production because of frequent blow-outs. Yes, heavy Bunker C oil to flow freely, effect- 
Monarch renewable fuses give you that safe “Better Balanced” ing major dollar savings in large boiler 
feature ... . including the temporary lag feature of Monarch’s nstallation 

replaceable “mono-lag” link. So for dependability on all your 
electrical circuits, specify Monarch fuses .. . . fully approved penne ae 
by Underwriters Laboratories. caer. Mamma. 








boilet Iwo burners on each 
gallons of oil per 
only one circulation 
OMPLETE LINE OF FUSEs F heater is used to facilitate pumping 
CONSTRUCTION & REp R and proper cot nbustion at the burners, 
«RY Ace ut When the second is needed it cuts in 
“eMey nstantly and automatically. Pumping 
rate and outside temperature are fac- 
rs that determine whether either or 
heaters operate; built-in thermo- 
ntrol prevents under- or over- 
oil 

reasons for choosing electric 
I for preheating were its instant 
ivailability, simplicity of control, in- 
expensive operation and freedom from 

maintenance. 


RENEWABLE 


Fuses 


Economies realized through the in- 
ation of these preheaters paid for 
Chromalox units within a few 


118 E. FIRST ST. JAMESTOWN, N. Y. months of operation. 


1! 
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BOTH CARRY 390 AMPS. 


BUT ROCKBESTOS 


A VW. ¢C iy 


IS 43% SMALLER 


With higher-rated A.V.C. and a 390 ampere load 
INSTALLED COSTS ARE LOWER*— 


@ you use a 400 MCM cable not 700 MCM 

@ you use 3” conduit not 312” 

@ you use smaller fittings and lugs 

@ you have lower labor costs because smaller, lighter 
cable and conduit are quicker and easier to handle. 


Permanently-insulated Rockbestos A.V.C. can 
save you money. Write for the booklet “Cut 
Current Carrying Costs.” 


*Comparison with Type RH based on Chapter X— National 
Electrical Code, 40°C-104°F Ambient 


on ROCKBESTOS ALV.C. 


ROCKBESTOS PRODUCTS CORPORATION 
New Haven 4, Connecticut 


NEW YORK « CLEVELAND ¢ DETROIT e CHICAGO «¢ PITTSBURGH 
ST. LOUIS ¢ LOS ANGELES ¢ OAKLAND, CAL, 
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Serves the Electric Motor User 
in Two Important Ways: 


1. Century motors are designed and constructed for a long, 
dependable operating life. 


2. Just as important—they are skillfully selected to match the 
operating characteristics of the many kinds of equipment they drive. 


N CENTURY'S wide range of types and sizes (up to 400 H.P.) there 
are available: 4 standard classes of starting torque characteristics— 

6 methods of speed control—constant and short time ratings—4 basic 
classes of frame protection against atmospheric hazards—a dozen methods 
of mounting the motor to the equipment—plus many special specifications 
to meet the requirements of the BIG NAME equipment manufacturers 
who use Century motors as a component part of their equipment. 
Teamwork with equipment producers gives you skillfully selected 
motors from Century's wide range of types and sizes... properly applied 
to match the performance characteristics of the machines they drive. 
Both a properly designed and constructed motor, plus skillful 
application, are required to give you top performance and long 
life on the new ultra-modern production equipment. 


Specify Century motors on all 
your equipment. 


Century 200 horsepower motor driving 
og hammermill used to crush feed 


Prompt Service is offered by CENTURY'S National Network of more than 
200 Authorized Service Stations, supervised by 28 Century Sales offices. 


1, Facilities for immediate exchange of most CENTURY standard ratings of 
standard construction are available at CENTURY Authorized Service Stations. 


2. CENTURY Authorized Service Stations are qualified and equipped to Cra 
service and repair any piece of CENTURY apparatus. 


3, Genuine CENTURY renewal parts are available at CENTURY Service 
Stations, CENTURY Parts Distributors and at the factory in St. Louis. 
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Century 5 horsepower totally 
enclosed fan cooled motor drives 
@ mixer in a processing plant 


pany 


ee 
ra oti 
eit elect" 


int 


CENTURY ELECTRIC CO. 


1806 Pine St. © St. Lovis 3, Missouri 


Offices and Stock Points 
in Principal Cities 





Motor Shops 





Drill Press For 
Slate Boards 


slate or ebony 
1r mounting meters 
containing hold- 
n the shop of 
lren-Myerson Corporation of 
Massachusetts, through the 

ial drill press. Rather 
on a stand- 


urance and 


itchgear or for 


Its, is t 


facilitated 


press 
MS . a ted cle 
vement, this drill is mounted on a 
tical pipe column running between 
nd ceiling flanged plates 

1! 1 


yermits the dril » be moved 


ra dist about 10 
iddition, an articulated two- 


for ance t 


DRILL PRESS with double-swing arm, 
mounted on vertical pipe column, facili- 
tates drilling of holes in ebony or slate 
ards as the 
Andren-Myerson shop 


witchgear | sembled_ in 


makes it pos- 
moved to any 
pe column or 

An ad- 
justable collar around the pipe column 

screws permit the 
it any desired height 


the drill to be 
‘lose to the 
several teet away trom it 
and seve ral lockir 
lrill to be fixed 
ry position 
Slate and ebony boards are placed 
ym a wooden frame which can be 
“sired. Holes are drilled 
a minimum of effort 


yn the pi f the 


move 
accuratel 


operator 


Open-Top Cans 
Hold Wire Reels 
A simple method for controlling the 


unreeling of wire used for coil winding 
in the shop of the Tennessee Electric 
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PIYSer rc 


GALVANIZED CANS, positioned be 
neath the framework that pays out 
cable to various coil-winding  sta- 
tions, hold wire reels. Spindles are not 
required and wire is pulled from the 
reels as needed, without allowing the 
wire to unwind and spring out over an 
unrestricted area of the shop 

Motor Service of Nashville consists of 
open-top galvanized-steel cans placed 
beneath the wire guides. Wire reels 
are dropped into the cans on their 
sides, permitting the wire to unreel as 
it is used and, since this position per- 
mits the wire to be drawn from any 
direction, the single location of reels 
serves several coil-winding centers. 


DEM 


“ 


TAPE DISPENSER mounted on tool tray 
of winding machine at Koontz-Wagner 
Electric Co., South Bend, Indiana, speeds 
banding turns of wound coils. Unit con- 
sists of a flat-iron bracket arm slotted at 
one end to seat a small metal drum which 
takes standard rolls of Scotch paper tape. 
Saw-tooth clip at head of bracket cuts 
tape when it is pulled down over edge. 


[f you can’t take repaired equipment 
to an oven, then take the oven to the 
equipment. That is the reasoning be 
hind the design and construction of an 
infra-red drying hood at The Alliance 

tric Company, motor repair shop 

Alliance, Ohio. 

he unit is made of sheet metal on 


an angle-iron frame; has a semi-octa- 
gonal cross section; is 36 inches high; 
48 inches wide at the bottom and 31 
inches at the top; is 30 inches deep. 
An inverted-V strap across the top of 
the hood (at 30-inch depth) forms a 
hoist lifting bracket for raising and 
lowering the unit over the work. 

Hand type Fostoria 375-watt infra- 
red lamps provide the heating medium. 
\ total of seven lamps are used—one 
in each of the panels comprising the 
hood (sides, ends, top and diagonals). 
Lamps are mounted to the exterior of 





Side View of Hood 
Lip of lomo 
“’ reflector 


‘5-w Fostoria 
hand lamps 


~ Bracket over 
lamp 





End View 
DIMENSIONAL DATA on infra-red dry- 
ing hood which uses hand-type lamps. 
Unit can be used in shop or field. 


the hood with three bar-clamps se- 
curely holding the lip of the reflectors 
to the hood panels. Each lamp can be 
quickly removed by simply retracting 
three A flat-iron guard over 
the neck of each reflector protects it 
against damage. 

Each lamp is_ individually con- 
trolled; has a flexible cord extension 
with a two-prong cap which connects 
to receptacles mounted on the side of 
the hood. A heavy two-wire exten- 
sion cord from the hood outlets can 
be connected to convenience outlets in 
the shop or field. 


screws. 
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3-Speed Wilwuukee 2" Drill 


Cuts Cost of Electrical Work 


Exclusive Milwaukee HOLE-SHOOTER combines straight 
and right-angle drilling . .. wonder-tool for close quarters 


Built for use by electrical contractors and plant maintenance electricians, 
this Milwaukee 42” HOLE-SHOOTER — America's only 3-5 pec d Right- 
Angle Drill — has demonstrated its unmatched time saving performance 
on thousands of jobs. Most powerful drill built for its size and 9-Ib. weight. 
Ball and roller-bearing equipped for extra-long service life. 

You'll be amazed at its versatility — unit-built for quick change to suit- 
able speeds for drilling in wood, metal, masonry, concrete, tile. Uses wood 
bits up to 3”... . also 1” carbide tipped drills, 


For straight drilling, $-412 14” 
HOLE-SHOOTER (above) has a 
chuck speed of 450 R.P.M. With 
the 2-speed “Right-Angle Drive” 
attachment, speeds are 300 R.P.M, 
or 675 R.P.M. 


Head swivels full 
360°. Locks in any 
Position 

$-412 Drill with “2-speed 


Right-Angle $6900 


Drive” 


Other bits available also — Sce assortment at 
left. We can supply you with any size wood-boring 
bits up to 3”. Write us 

Complete $-412 Tri-Speed Kit Contains 
1 — $-412 14” HOLE-SHOOTER, Jacobs geared chuck. 

2 — *Two-speed “Right-Angle Drive’ attachment. 

3 — 3 special bits — 94”, 119", 2715”. 


4 — Special wrench. *Pat. Pending 


Complete S-412 


3 flats specially machined on shanks 
of these bits to fit Jacobs 3-jaw chuck. IT $ 00 
all your « utor today, or 
t 4 na 


uri Me ind ive bi ne 


MILWAUKEE TOOL CORP. 


Maker i p ad 


Dammeyr rinde?r M4crs, ANG Ae rile 


5352 W. STATE STREET © MILWAUKEE 8, WIS. 
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Dip Tank Has 
Bake Hood 


Finishing time—dipping and bakiug 

\otors up to 10 hp. size has been 
reduced about two-thirds at V. M. 
Nussbaum & Company, motor repair 
specialists in Ft. Wayne, Indiana. 
Basic reason for this was the con- 
struction of a combination dip-bake 
unit patterned after a design origi- 
nated by Frank Willey of Cincinnati 
and the National Industrial Service 
Association research department 
Nussbaum mechanics can now pre 
heat, dip, drain and bake a motor stator 
or armature without removing it from 
the piece of equipment 

The base of the unit is a cylindrical 
dip tank 20 inches in diameter and 40 
inches hig! This is welded to a 


base made of 4-inc] 


DIP-BAKE combination unit confines 
three operations (pre-heat, dip and bake) 
to a single unit of equipment; is clean; 
cuts finishing time on medium size 
motor repairs by two-thirds. 


LAMP RING in hood over dip tank con- 
tains two rows of infra-red lamps manu- 
ally and automatically controlled. Top 
row is for pre-heat; bottom row for bake 
Both rows can be used at same time if 
desired. Hinged hood sections close for 
baking 
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For Distinctive Shadowless Lighting . os 
CORNING FOTA-LITE 





There's no denying the dramatic effect of a 
completely luminous ceiling whether for 
executive offices, stores, or commercial build- 
ings. But, it must also be functional—provide 
a high level of illumination with low panel 
brightness. The unique properties of Corning 
Fota-Lite make it perfect for this type of 
lighting. 

Fota-Lite gives you all the advantages of 
louvered lighting and flat glass combined. 
Vertical light is almost unrestricted, yet the 
diffusing louvers keep brightness level low— 
give the glass the appearance of plain opal. 
Non-color selective, Fota-Lite gives better 
quality light—transmits the true color of the 
light source. 





Strong, light in weight and free of warpage, 
Fota-Lite is easily installed in shallow, dust- 
tight fixtures. And, unlike usual louvering 
materials, Fota-Lite can be cleaned with the 
wipe of a cloth--does not change color, 
scratch or attract dust. Available in widths 
up to 20” and lengths up to 49”, Fota-Lite 
may be used in almost any application where 
louvering is desired. 





A remarkable new lighting medium, Fota-Lite controls the 45° cutoff by louvers photographi- 
cally produced in a thin (Ye") panel of glass. The tiny opal louvers are part of the glass itself 
—will not deteriorate with age or weathering—save metals—lower maintenance costs. 


CORNING GLASS WORKS, CORNING, N. Y. 
Coming means research i Glass 


1851 + 100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL + 1951 
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Will yout sales double 


IN THE NEXT TEN YEARS? 


There is sound reason for predicting that you can double your sales...or 
more...in the electrical construction, installation and maintenance market — 
if you take an aggressive part in the industry-wide drive to open up new 
frontiers in the 50’s. 


The use of electricity has doubled every decade in the past half-century, and 
now still bigger expansion lies ahead. The needs are urgent... 


90‘% of America’s homes are inadequately wired. Thousands of commer- 
cial buildings are obsolete electrically. Industry must re-equip, modernize 
and expand its electrical installations to handle the guns-and-butter 
production job ahead. New developments are opening untouched markets. 


Now your company can play an important part in meeting these needs. And 
your products can fill an important place in the newest applications of light, 
power and heat. 


The place to begin is the great 300 page New Frontiers issue of Electrical 
Construction and Maintenance, in July. 


This issue of the magazine that has paced the growth of the industry for half 
a century will show 23,750 electrical contractors, plant chief electricians and 
consulting engineers what’s ahead — and what to do about it. And it will round 
up the latest developments, most modern practices and methods in a working 
guide book for the 50’s. 


Launch your program for the 50’s by describing, in detail, the products and 
services your company can offer. The men who will open the new electrical 
construction and maintenance frontiers— and help to double your sales — will 
be looking for your message in this important issue. 


FIFTIETH ANNIVERSARY ISSUE 


MEW PROVES 


CLOSING DATE: JUNE 5TH 
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THE JULY NEW FRONTIERS ISSUE 
will have 6 Big Feature Sections... 
(each with its own advertising section) 


THIS GROWING INDUSTRY 


Load growth and the pattern of growing electrical needs 
Equipment, apparatus and appliance developments — and their influ- 
ence on the industry’s growth 


LOOKING AHEAD IN WIRING DESIGN 


Reference points in Modern Design 

Analysis of Loads 

Service Entrance Equipment 

Main Feeders and Grounding 

Modern Distribution Systems 

Branch Circuit Practice 

Wiring for Special Areas 

Signal and Communication Equipment and Installation 


FRONTIERS IN LIGHT, POWER AND HEAT 


Lighting: how modern systems are developing toward new standards 

Motors and Controls: selection and application of motors, controls 
and instruments 

Electric Heat: resistance, radiant and induction 


MODERN METHODS AND MANAGEMENT 


Construction: job organization, methods and equipment to meet 
modern requirements 

Shop organization, methods and equipment to meet today’s demands 

Useful Data for Wiring Design: tables and charts 

Helpful Information: books, literature and educational aids 


MODERNIZATION AND MAINTENANCE 


Organization and Methods: modern requirements and how they are 
handled 

Industrial Modernization 

Preventive Maintenance 


HISTORICAL PERSPECTIVE 


The role of electrical construction, installation and maintenance in 
the great electrical industry 

Industry Associations and Influence 

Where We Were: a look back to 1901 

Where We Are: a summary of present frontiers 

Where We Are Going: a look ahead 





— — a 
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CONSTRUCTION 
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FASTER 














CONCRETE 
PENETRATION 


fi] 

; 

= 
J 

FABRICATED HARD 

MATERIALS TO STEEL 


STEEL 
PENETRATION 





STEEL TO 
CONCRETE 


creo 


woop To 
CONCRETE 


HOW 10 SAVE 14 MINUTES 
ON A 13-MINUTE JOB 


That sounds like a difficult order, but RAMSET FASTENING 
SysTEM will deliver it. Take fastening jobs like those illustrated, 
which are everyday work in almost any type of building— 
wherever you must fasten something to something else, such as 
switchboards, conduit, fixtures, controls, wire molds... anything 
needed for electrical installations or maintenance. 

Old-fashioned methods require 15 minutes or more, per fas- 
tener. With RAMSET SYSTEM you just READY! RAM! SET! in 
less than a minute from start to finish. Insert RAMSET FASTENER 
and power charge into the light, portable, self-contained RAMSET 
Too. Place it against the work and RAM! The fastener sets 
instantly. Quick, easy, economical RAMSET cuts costs 50% or 
more, saves precious time, and is so versatile you can use it for 
almost every fastening job into concrete, steel, other 
suitable materials. 

Let us do a sample job to show you why RAMSET is so widely 
used for electrical installations in thousands of new buildings, 
or for extensions, alterations or repairs, to get the work done 
sooner, easier, at less cost. Write us or call your local RAMSET 
dealer for proof of how to save 14 minutes on a 15-minute job. 


Ramset Fasteners, Inc., 12117 Berea Rd., Cleveland 11, Ohio 
MEMBER OF PRODUCERS’ COUNCIL 


FASTEN 


amset 


roms |) || MELO 


System 


Ficnen im powder-adualea gasloning 


WITH 





| design of 


- ~ Opening for hoist 





| 

| 

| y 
y " por 


2arain plug 





"x 3o'n4 
DETAILS of tank and hood construction 
showing pertinent dimensional data 
way mark is a shall funnel-shap 
bottom inch diamete1 


“false”’ with a 3 


drain which is 18 incl 
is type, 

pregnation can be used. 

Once the equipment 
heated and lowered into the t: 
pressed air enters the 
tank through an air in 
the varnish up tl 
1 


tand pipe int 


tank and over 
When the valve has been closed, 
air holds the varnish in the uppe 

} 1 


until the motor windings have 


sufficiently impregnated. As the air i 
+) MIhy , 


le ise 1, A Varnish 
and drains into the 
the tank. After tl 
left in the tank long enough to 
ghly drain, it is 
ist and positioned in the baking hood 


A metal cover encloses the 


stator has been 


raised by chain 


tank. 

The infra-red equipment, 
to the tank with substantial 
brackets, consists of 
ter lamp ring (4 
1 ti 


mounted 
flatiron 
inch diame- 
inch sheet steel) with 
» and bottom enclosing hood of 
sheet steel. The 
high and accommodates 


rows of 250-watt 


a 36 


| 
n ring is 12 


1 1 

te-incn 
1 

two 


nches 
infra-red lamps 
eight per row) mounted in staggered 
shion on 14-inch centers. The rear 
half of the lamp ring is stationary; the 
front half is divided into two sections 
hinged at the 
opened and closed for 


which are sides and 


can be loading 


| and unloading the unit. 


Each row of lamps is on a separate 


t 
rol circuit for manual or auto- 
operation through a_ time 
Normally, the top row is used 
for preheat purposes (five to 10 min- 
utes) and the bottom row for baking 
If a deep stator or long armature is 


switch. 
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baking efficienc 
luminum 
iint i ‘ntire unit 

is painted black. Normal bak time 

lor motors 1Z about two 
respond 


I 


ing 


Nuss 
proved 
Ist keep 
er must 

1 var 

mum. 


. 
Turntable Aids 
‘ 
Motor Repair 
In repairing fractional-horsepower 
help 
can be rotated 
bench. This is 
the 


Service of 


is of considerable 
tor frame 
on the work 
in the shop of 


Motor 


hen the m 
reely 
Tennessee 
Nashville, 


possible 


] trie 
1eC{ric 


TWO PLATES, the upper one fitted with 
a spindle, the lower one containing ball 
bearings, constitute a revolving turn- 
table which is of definite assistance in 
repairing small motors in the shop of 
the Tennessee Electric Motor Service 
organization, Nashville. 


through the use of a turntable plate 
constructed in the TEMS shop. The 
turntable consists of two plates, the top 
one containing a spindle and 
the bottom one fitted with a and 
ball bearings. The motor is 
placed on the upper plate and the 
whole assembly can be revolved in ac- 
cordance with the requirements of the 
worker. 


bushing 
os 

hub 

nine 





FRONTIERS FOR 
ELECTRICAL PROGRESS 
The July issue of ELECTRICAL CON- 
STRUCTION AND MAINTENANCE 
will include an appraisal of modern 
practices and trends in load analysis 

for wiring design. 
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NOW! you 
Thin-Wall Cond 


can bend 
uit profitably 





Here's the practical, efficient way to 
bend 114, 11 and 2” electro-metal- 
lic tubing. Of special interest to 
electricians is the fact that this job 
can now be done with Blackhawk’s 
remarkable all-directional ‘Porto- 
Power" hydraulic unit. 


wrinkle-free 
bends and 


matched offsets 


There's no crushing. You get 90° bends 
in just one setting. Remote- -operation 
permits bending on the bench or floor 
— in the most convenient position for 
the handling, sighting and measuring 
of the pipe. : 


0 N Ys Porto-Power benders 
give you these big exclusives 


You get lightest weight .. . 
Ibs. This mean easy handling . 


no wrestling 
tremendous efficiency . . 


_ and the equipment 


Get full facts on Blackhawk’s Benders for both Rigid and Thin-Wall . 


the bending assembly for 11/4” conduit weighs only 50 


with heavy, clumsy equipment! There's 
pays for itself on the first good job. 


. plus spec- 


tacular hydraulic Knock-Out Punches. See leading wholesalers or write ‘Blackhawk. 


:-BLACKHAWK----. 


Without obligation, rush Bulletin B-50 giving full facts on Blackhawk’s entire line of Elec- 


trician’s Equipment. 
Name 


Firm 
H Address 
City 


r 
I BLACKHAWK MFG. CO., Dept. P-2051, Milwaukee 1, Wis. 


State 
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G-E HEAVY-DUTY SWITCHES 


(for 20 and 30 amperes) 


Built to stay 
on the job! 


tea ewe ew ew ew ew ae ewe ew ewe ew ew Sw ee 


Tough construction and smooth action are 
the double features that make G-E heavy- 


duty switches important wiring news! 





These tough, T-rated switches are protected by 
an over-all plastic housing. Housing is extra shal- 
low for extra wiring space in boxes. Pressure 
connectors, designed for convenient back wiring, 


make installation quick and easy. 


General Electric heavy-duty switches are available in single- 


pole, 3-way, double-pole, and single-pole quadruple break types. 


Try G-E heavy-duty switches at your most troublesome 
locations. See why they can take abuse in stride. For 
complete information write Section D65-518, Construc- 
tion Materials Department, General Electric Company, 
Bridgeport 2, Connecticut. 


GENERAL @@ ELECTRIC 
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bailey 
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want more information about a new | 
v formatt 


> 


want some manufacturer's catalog: 
want a bulletin ab 
l an . 
— 5 cut seme piece of equipment ? 
w@ more infor f oe 
rr 
: prmation on Produc ts AY) 


rviCes advertised ? 


AN EXPANDED SERVICE TO YOU 


Save time, trouble and money. We will tell each manufacturer to 
send you the information you want. Instead of writing many letters 
to get the material you need, just fill in this easy-to-use posteard 
and we will do the rest. For years we have been rendering this 
service on catalogs and bulletins . . . now we expand this service 
to include every department. It’s free . . . It’s as useful as you 


make it. 


We suggest that you tear out the bottom 
card before you start reading the fellew- 
ing pages. Keep the card handy. You 
might even use it as a book mark in 
case you are ble to complet ding 
the following pages at one sitting. Then, 
as you see some new products about 
which you want to know mere, just 
circle on this card the number which ap- 
pears at the top of the item describing 
the new product or catalog. Cirele each 
number on this card which correspends 
to the number on the item in which you 
are interested. 

If you want to know more about some- 
thing which is advertised in this issue, 
put the number of the page on which 
the advertisement appears in one of the 
squares #* the bottom of the card. If 
yeu want further information on the 
preduct advertised on page 16, for ex- 
ample, just put a 16 in one of the 
squares. When more than one adver- 
tisement appears on a single page, in- 
elude the manufacturer’s initials to- 
gether with the page number (16-A&B) 





USE THIS CARDED 


@ @ @ to get more infor- 
mation on new 
products 

@ @ @ to order catalogs or 
bulletins 

@ @ @ to secure additional 
information about 
a product or serv- 
ice mentioned in 
any advertisement 
in this issue. 


other problems? turn the page for the answer b 














The Editer, 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42ad St. 

New York 18, N. Y. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 W. 42nd St., New York 18, N. Y. alter July Ist 


Please send me witheut ebligation, the new product information er eatalegs 
described on the fellewing pages and identified by numbers circled below. 
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want more information about a new Ff 
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want some manufacturer's catalog? 


— int a TAL tin about SOM pie ce fe qui ni 
want 7 wre ji 0 , cts sé 
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7 wor ni : mon pre tu ‘t r roel 


Electrical Construction and Maintenance is written for you 
by a large staff of editors and consultants, each an authority 
on some phase of the business. They will be glad to 
give you expert advice and answers to your questions. 


other problems? turn the page for the answer. 


oa 


Deor Editor: 





4 USE THIS CARD TO ASK THEM! 








De yeu have a problem in wir- 
ing layout, motor control, 
lighting technique? 

Ask the editors. 














De you want advice on cost 
analysis, billing procedures, 
market conditions, or govern- 
ment regulations? 
Ask the editors. 











Do you havea gripe? Want to 
read more articles on some 
subject? Want to ask a ques- 
tion about some article you 
read in this issue? 

Use the card. 











Reader Service Department 


ELECTRICAL CONSTRUCTION AND MAINTENANCE Toseeure farther information 
on new product or new catalog 
330 West 42nd St. 


and bulletin items listed else- 
New York 18, N. Y. where in this section, use the 
card on the other side. 











Product News 





Motors 
New 


proot de 


(1) 


totally enclosed, explosion- 
Lite-Line mining 
non-ventilated or 
These 

approved by the ce 
Mines for use it 


motors, 


either tan-cooled, 


are available motors conform 


to designs 
Bureau of 1 gassy and 


dusty mines. They withstand an 


explosion, and will not 


will 
internal ig 
nite an explosive mixture outside the 
Motors all-steel 
struction. Pre-lubricated, double 
ball bearings provide effective lubri- 
without 


notor Tteature con 


sealed 
cation attention for life of 
bearing. All field and art 


ne 


ature wind 


s are impregnated in thermoset var- 
nish. Power 


cable is brought out 
rougl Rotating 


at each bearing, long rab 


packing = glands 
flame seal- 


het fit 
crew-tyyp 


between frame and brackets, and 
brass access covers assure 
explosion-proof construction 

Electric ( 


| 
Westinghouse orporation, 
30, Pa 


Pneumatic Timer 


(2) 


machine tool 
and similar 
industrial operations, Class 9050 Type 
R pneumatic timing relay has a 
invertible magnet “pen 


Designed tor timing 


cycles, conveyor systems, 
new 
ling upon the 


position of the actuating magnet, con- 


acts operate with delay either after 


energization or atter deenergization of 
magnet. The timing range is adjustable 


from .2 seconds to 3 minutes. Accuracy 
is within 10%, and is independent of 
normal variations in voltage, ambient 
temperature, at atmospheric pressure. 
Operation of timer is based on prin- 
ciple of air transfer between two cham 
bers through a restricted orifice. Sil- 
ver-to-silver, snap action contacts have 
pilot duty ratings up to 600 volts, ac 
or de. Unit is available in NEMA I, 
IV and VII enclosures. Type R, ac 
timers can be furnished with operating 
coils for voltages up to 600 volts, 23 
to 60 cycles. Type Q, de timers are 
ivailable with operating coils for volt- 
ages up to 250 volts de 

Square D Company, 4041 
Richards St., Milwaukee 12, 


North 
Wits. 


(3) 


Announcement has been made of a 
new type “RS” Resistoyl bushing cable 
entrance seal. It uses bushings of Re- 
sistoy] rubber material compressed in 
a stuffing box to form a pressure-tight, 
oil- and moisture-proof seal on_ all 
types of leaded and non-leaded cables. 
Bushings are held between metal discs 
and compressed by tightening a gland 
nut. Since the Resistoyl bushings are 
part of the cable entrance, the proper 
mass of material to form an effective 
seal is always present when the en- 
installed. Fittings for use 
with conduit and wire or tape armor 
are available for use with the “RS” 
cable entrance. “RS” and 
“RSF” cable entrance seals are made 
in three flange sizes to fit the three 
standard base sizes of G & W potheads 
and cableheads. 

G & W tlectric 


7780 Dante Avenue, 


Cable Entrance Seal 


trance 18 


l'ypes 


Specialty Co., 
Chicago 19, Ill. 


Load Centers 


New load centers and service equip- 
ment, known as the Add-On type, have 
been announced. They are assemblies 
of either Thermag or Quicklag circuit 
breakers. Designed for residential and 
small commercial installations, the new 
units are available in five sizes of en- 
closures—8, 12 and 16 circuits, single 
row and 12 to 20 circuits, double row. 
3asic units have four single pole, or 
two double pole. Features of the new 
units are screwless assembly and one 
pressure type connection between cir- 
cuit breaker and busbar. Breakers are 
interchangeable and installed by slip- 
ping them into place. 

Frank Adam Electric Company, 
3650 Windsor Place, St. Louis, Mo. 


Tape (5) 


Announcement has been made of a 
new vinyl electricians’ tape. Known as 
Permacel 29 vinyl electricians’ tape, it 
is intended primarily for use in the 
electrical and automotive industries. It 
is of 7 mils. thickness, with insulation 
resistance of 88,000 megohms at 91% 
relative humidity and 67,000 megohms 
at °6% relative humidity. It has 200% 
elongation. Its backing is black vinyl 
film, of 5.5 to 6 mil. thickness. Perma- 
cel 29 has Underwriters Laboratories’ 
approval. It will do the work of both 
rubber tape and friction tape in splic- 
ing wires. Also it is designed for use 
around television antenna crossbeams, 
in battery cable winding, and ignition 
systems. It is used for moisture seal- 
ing headlights or spotlights, protect- 
ing generator wiring, brake cables, 
binding wire harnesses, protecting tool 
handles, preserving power cables which 
are dragged along the ground, etc. 

Industrial Tape Corp., New Bruns- 
wick, N. i 
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MODERN FITTINGS FOR 


® thinwall conduit 
rigid conduit 
metallic and non-metallic cable 
flexible steel conduit 
service entrance cable 
grougding devices 
t 


lighting fixture fittings 


manufacturers for over 30 years 


Sold Pomel ra tric aff Whe esalers 


representatives in principal cities 


WIGY 


midwest electric mfg. co : 
e 1639 walnut st. 











VAPORTIGHT 


hu NEOPRENE 
UNIT ASSEMBLY 


RING 


Lighting Fixture 


Announcement has been made of a 


new line x convertible v iportight 
on rigid 


lighting fixtures for mountins 
= Series 


conduit, known V-51” 
Che includes 18 tvpes of malleable 
ron fixture bodies for 


as the 
line 
pendant, ceiling 

Bodies are 
threaded to take both the 100 watt or 
150-200 watt 


or bracket mounting 


lamp receptacle-globe- 
guard assemblies. All bodies 
bracket 
100, 


except 
grooved to mount 
watt 


styles 


type ; ire 
150 or 200 


PG 
choice ot 


reflectors in a 
four standard dome, 
shallow dome, deep bow! or 30° angle. 
steel with green baked 
Pp rcelain enamel outside, 


Reflectors are 
white enamel 
assemblies and 
aluminum 
Navy standard vaportight globes are 


igt 
clear 


inside. Receptacle 


snap-on type guards are 


available in glass, a variety of 


colors or heat-resisting types. 
Appleton Electric Company 


ellington Avenue, Chi 


1701-59 
1. 78, 


/ 
i ago 


Control 


Announcement has been made of the 
levelopment of new Multitrol control 
centers iccommodating 


600 


designed for 


any control systen 
using com larger than 


NEMA Size : imary applications 


for retriger 


volts, 


wnents 


cond tion- 
systems, industrial { t machin- 
iuxiliaries and 


gener: 


similar install ns wl 


ere a group of 


idependently or inter- 
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dependently controlled from a 


tral location. 


cen- 
Pretabricated units con- 
taining control for a single motor are 
issembled and wired into a free stand 
ing steel enclosure section. Any number 
of sections may then be 
bussed together to form a control cen- 
ter. Available with magnetic full volt 


starters, 


bolted and 


age reversing or non-revers 


ng; multi-speed starters; primary o1 
secondary resistance starters and auto- 
transiormer starters. Standard starters 
ire equipped with externally operated 
circuit breakers, thermal overload pro 
tection and low voltage protection. 

Ward Leonard Electric Co., Mount 
l’ernon, N.Y. 





Bender (8) 


been made of a 
new tool for making offsets and bends 
up to 180° in g in., 3 in. and § in. O.D., 
K and L copper tubing, brass, Bundy 
steel 
ing. It is called the 


No. 1200, 


Announcement has 


] 


light tt 


gage ub 


Model 


com 


weld, ind other 
“3 in One”, 
as all three sizes are 
the one tool. It is made of 
ght weight metal. No vise o1 
fixtures are required, It is 1 
mended for use in the ref 

line, for radiant heat 


manutlacturers ar 


bined in 
, 
i 


strong 


; 
cols, 
; ‘ 
plane others, 
repair shops and in all places wl 
copper tubing is to be bent. Wei; 


5 pounds. 


Tal Bender, Inc., Milzw 


Transformer Panel (9) 


panel 
tates servicing and adjust- 
Bob-Cat 


\ new swing-out transformer 
electric cable hoists 
announced. 
yunted t 


former whi 


On this hinged 
he supply line trans- 
r \ reduces current at the 
pushbutton control to 110 By 
swinging this transformer and its con- 
tactors out of the way, motor brake is 
made readily accessible for routine ad- 


justments Phe 


volts. 


panel eliminates the 
necessity for removing attachment bolts 
r disconnecting electrical leads. It is 
standard equipment on all Bob-Cat 
models having pushbutton controls. 
Cleveland Chain & Mfg. Co., Cleve- 
land 5, Ohio 


Motors (10) 


\ new line of explosion-proof min- 
ng motors, conforming to the Bureau 
of Mines Schedule 2E, has been an- 
nounced. Line is available in ratings 
from 4 hp. through 60 hp. at 230, 250, 
500 and volts, with stabilized 
shunt, compound, or series windings. 
All frame line utilize two 
stud mechanisms. Motors also 
use a cable gland design which per- 
mits replacement without re- 
moving end shield or working through 
commutator openings. High 
dielectric insulation is applied to coils 
with a vacuum impregnating process 
Glyptal synthetic resins. All 
windings are given a finish treatment 
of 1201 red Glyptal enamel which pro- 
vides a moisture resisting insulation. 
Standard motors are foot mounted. 
General Electric ( Schenec- 


tady 5, N.Y. 


550 


sizes in 
brush 


cable 


access 


using 


ompany, 


Transformer (11) 


: . R 
A new Sateway LoVolt step-dawn 
transformer with a 6 volt secondary 


has been announced 
ble unit 


It is a safe port- 
tanks, chemical 
plants, railroad shops, generating sta- 
and locations. 
Unit is a double wound transformer, 
tested to withstand 1600 volt break- 
down, windings 3 wire pri- 


1 
} 


mary for satety. Cords enter through 


ible boilers, 


lor 


tions other 


hazardous 


isolated, 


sealing glands, covers bolted together 
with k l 


no water or moisture can 


at center feature, and 
enter. It is 


ing synthetic rub- 


} 


made from oil resist 
ber, can | 
and 
rioration 

Daniel Woodhead Co. 
son St., Chicago 6, Ill 


of oils 


ve used in pre 
l dete- 


most chemicals, 


15 N. Jeffer 


. MAY, 1951 








...FOR PERFECT 
APPROVED WIRE Jol \ Rend Gantess (12) 


* construction and packaging 
~w line of Trumbullite load 
ible the distributor and con 

iintain a complete range 


tractor t mal 
for residential and commercial appli- 
Ou ee tions, with minimum stocks. One and 
wo circuit load centers are shipped 
| 


led. Four through 20 = are 


issen 

8 } 1 
shipped in such a way that they can 

is a Of e Ul 0 issemble a completed device to Satisty 
iny requirement. The enclosure, con 


of box, interior and two 15 amp 

t breakers, are placed in one car- 

onts, surface or flush, are pack 
individual envelopes. Each load 

mt is provided with two 

breaker openings; additional 

are added by removing twist 

outs. Circuit breakers which are inter 





changeable in all ampere ratings, are 
dividually packaged 
(THE SOLDERLESS, TAPELESS WIRE CONNECTORS) hoy ; 
Patented, No. 1,933,555 


For wire joints that you can stake 
your reputation upon, get IDEAL 
“Wire-Nuts”! “Wire-Nuts” are the 
easiest way known to connect two or 
more wires. They make a perfectly in- 
sulated joint that is shake proof, pull- 
proof—actually stronger than the wire 





itself! Just strip the wires and screw on 
“Wire-Nuts”. The safest, cleanest pig- 
tail splices you can make! . . . when run- 
ning circuits, hanging fixtures, etc. Make 
sure you get genuine IDEAL “Wire- 
Nuts"—the connectors that are fully 
approved and listed in contractors’ sizes 
74B and 76B by Underwriters’ as pres- Timer 
sure cable connectors for general use. 
“Wire-Nuts” have been first choice of \ newly developed multiple circui 
2 contractors for more than 27 years! Get ycle timer has been a:.nounced. It is 
./DEAL) FREE SAMPLES a supply of “Wire-Nuts” from your for timing laundry and dry cleaning 
— IDEAL Distributor today. machinery operations, electrical dis 
| IDEAL INDUSTRIES play signs, industrial furnaces, elec- 
1041 Park Avenue, Sycamore, Ill. trical appliances. It may be set for on 
\ Seld Through prod and off periods with as many circuits 
America’s | %. as desired. Unit can be furnished 
Leading } without synchronous motor for ele 
* Distributors | S vator control, limit switch and similar 
. ipplications. Mechanism of unit is a 
| COMPANY : ~*~ bank of S.P.D.T. micro switches oper- 
, ated by adjustable cams driven by a 
~ synchronous motor 
~ Zenith Electric Company 
core _ : yore npgemenegginceneger a Walton St., Chicago 10, Ill 


ewe 


| Please send free sample 
of IDEAL “Wire-Nuts”. \ 


| NAME 


| ADDRESS 
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Fan Control (14) 


Control of fan output from 15 to 
100% of full load is provided by a new 
type of vane control available. De- 
signed for use with fans for mechan- 
ical draft, industrial applications, and 
ventilating service, this vane control 
saves power. No change in speed of 
either fan or motor is necessary be- 
cause vane control changes spin of en- 
tering air to modify fan pressure. This 
provides instant response and permits 
use of constant-speed squirrel-cage mo- 
tors. Four models are available: 
model 6 used with light duty fans; 7 
for handling of dusty gas; 8A for in- 
dustrial applications where gases are 
free from solids; 8B for industrial 
and ventilating service where shait 
bearings are supported on fan casing. 

Westinghouse Electric Corporation, 
Sturtevant Division, 200 Readville St., 
Hyde Park, Boston 36, Mass 


Channel Strip 


Announcement 
PRA-BAK, 
which permits ; wiring 
and connections of fluorescent fixtures 
during installation aintenance. 

, Starter, sockets and all 


ire on an 


and 
wiring 
open channel 
stallation on 


tor quick in- 
For 
special couplers 
are needed, only a threaded nipple and 
rhe I R \- 
flush 
ceilings 
mounted horizontally or 
vertically at bottom, top and sides of 
show 


repair continuous 


row installations, no 
two locknuts are 
BAK permits 
mounting on walls as well as 
Strips can be 


required 


inverted raceway 


windows, counters, shelves; on 


either side of doors, mirrors and wall 
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Every Wir 


ing Job.. 


Let IDEAL Tools Save 
Time and Cut Costs on 





85-100 
starter or with adapter for starter be 


hind tube. 


FISH TAPE, REEL AND PULLER resemes x2. 1,200,045 


3 tools in 1— 


Cuts Fishing Time 
in Half! 


Even long conduit runs are easy to 
handle when you have the BIG, sure 
pull afforded by an IDEAL Reel and 
Puller. Tape is always under safe con- 
trol—in the conduit or locked in the 
Reel—easy to reel in or pay out— 
can't kink or spring loose. Complete 
with tape of finest flat spring steel, oil 
tempered. Five stock sizes and lengths 
— 50’ to 200’. 





FLUR-TEST 


Fluorescent Fixture 
Tester 


Shows Source of 





Trouble, Right at 
the Fixture! 
Saves time and effort 
in testing fluores- 
cents. Shows in just 
a few seconds, right 
at the fixture whether 
failure is in the fix- 
ture circuit, the tube 
or the starter. Pre- 
vents needless dis- 
card of good tubes 
Models for 15-40 and 


watt fixtures with exposed 





Wire Pulling 
LUBRICANT 


Provides a film of 
lubricant that speeds 
up wire pulling and 
protects insulation 
against strains and 
breaks. Makes it 
easier to add wires 
to conduit already 
containing wires or 
to remove wire from 
conduit. Non-corro- 
sive, non-combusti- 
ble and non-injurious to hands or / 
clothes. For lead or plastic covered / 
wire or cable. (Not for asbestos / 
covered wire.) Quarts or gallons./ 





IDEAL WIRING TOOLS Ps 
ARE SOLD THROUGH Pg 
AMERICA’S LEADING = # 


DISTRIBUTORS 


NAME 


COMPANY 


a 
we 


ADDRESS 
- 
- 
- city 
a 


7 ‘E.7Z’ b] 
Wire 
Stripper 


Strips Clean, Strips 
Fast and Saves on 
Wire! 


The rugged, all-steel 

stripper that has been 

a stand-by of elec- 

tricians for years to 

speed up and simplify 

stripping of stranded 

or solid wire. Easy to 

use as pliers. Auto- 

matic stop positively 

prevents crushing of 

stranded wire.V-notches on blades save 
wire by eliminating accidental scoring 
or cutting of wire. Portion of hard- 
ened, replaceable blade also serves as 
a wire cutter. Six sizes handle all wire 
gauges from 8 to 30. 


/2EAz) 
IDEAL INDUSTRIES, Inc. 
1041 Park Avenue, Sycamore, Illinois 
Please send catalog data on 
) Fish Tape, Reel and Puller 
} “E-2"" Stripper 
Wire Pulling Lubricant 
FLUR-TEST 


FREE CATALOG 
DATA 


ZONE STATE 
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Here’s why JENKINS 
GOLD SEAL TAPE 


GUARANTEED FOOTAGE — you get full measure 
in every roll. 


NO WASTE — Gold Seal Friction Tape tears evenly, 
does not ravel, conforms closely to uneven surfaces 
Selected bose cloth is made to high strength specification. 


HIGH DIELECTRIC STRENGTH — less footage is 
needed per job with Gold Seai Tape. No pinholes 


one thickness insulates. 


LASTING “TACK” — odhesive compound is pre- 
pared under laboratory control; this means that Gold 
Seal will stick to the job under severe conditions of 
cold and moisture. 


EASY HANDLING — Gold Seal does not peel, dry 
out or smear the hands in hottest weather 


CELLOPHANE-WRAPPED — Keeps Gold Seal Jape 


factory-fresh until you're ready to use it. 


PACKAGED FOR 
CONVENIENCE — In 
single rolls or handy 
O-roll containers, it's 
the best buy in topes. 
Jenkins Bros., (Rubber 
Division), 100 ? 
Ave., New York 17, 
New York. 


JENKINS 


FRICTION . . . RUBBER 


MADE BY JENKINS BROS... . 
MAKERS OF FAMOUS JENKINS VALVES 


panels in homes; and for all-around 
utility illumination purposes in shops, 
factories, office buildings, hotels, thea 
tres and cafes. Each assembly is wired 
with remote starter base, starter, bal- 
Knockouts on 


end for all types of 


last and lampholders 

back and on each 

installations, 
Great Northern Mfa 


Harrison St 


(16) 


load contact 


control circuits 
rate solenoids 


ind timing mechar 


imensions a 
hes deep and 8 
1 


terminal 


Control 
\nnoun 
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machines, saves fuel, eliminates 


revents ver or under- 


shooting” and provides continuous uni 
form production, Unit is available a 
small lfi-contained unit or as a 
built-in feature of electronic control 
lers an ‘hart recorders 
Wheelco Instruments Company, 847 


Hest Harrison St., ¢ 


Instrument 


analyzer, Model 


102, has been developed tor 
t 


\ new industrial 
testing 
gnal and alarm circuits, for servicing 
industrial electronic and communica 
tion systems, for testing motors and 
lighting loads, and for general main 
tenance of power systems. Its ranges 
over: de volts 1/5/25/125/250/500 
nd ac volts 5/25/125/250/500, both at 
1000 ohms per volt; dc current 
ind 100; ac current amps., 250/1 
ohms 0-1000 and 0-1 megol 


length is 3.5 


+ wes hh} . oe 
erlocking pushbutton switchins 


ilmost simultaneous volt and 


Instrument 


Valton P 


Transformer 
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ORANGEBURG 22-2 CONDUIT 


STANDARD installed with Concrete - MOCRETE installed without Concrete 


Ss ae 


LOW COEFFICIENT 
OF FRICTION 











Orangeburg’s smooth bore protects cable sheath from abrasion when pulled 
in... and Orangeburg's low coefficient of friction keeps pulling tensions on 
cable to minimum. 


Orangeburg's impermeable wall and tight joints safeguard the cables 


from infiltration of ground waters and other corrosive elements throughout 
their long life underground. 


AND THE CONTRACTOR FINDS ORANGEBURG 
INSTALLATIONS CONSISTENTLY PROFITABLE 


Orangeburg lays fastest and at lowest cost of any conduit. . . 
because of its light weight, long lengths and ready workability in 
the field. 


STANDARD—For three or more ducts .. . use ORANGEBURG STAND- 
ARD with concrete encasement. 
NOCRETE—For one or two ducts . . . ORANGEBURG NOCRETE... 


installed without concrete encasement .. . proves profitable when 
conditions favor its use. 


The Orangeburg trademark identifies all Orangeburg Conduit. SEND 
FOR Free Illustrated Folder. Write to Dept. EC-5, Orangeburg Manufacturing 
Co., Inc., Orangeburg, N. Y. 


fm NOCRETE 








Gra VY DAR cree, = GENERAL @ ELECTRIC 
ELECTRIC COMPANY FIBRE CONDUIT SUPPLY CORPORATION 


Branches and Stocks in Principal Cities 
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5 BIG REASONS WHY 


MPLEX SWIVELITES 


GIVE MOST FOR YOUR MONEY! 


Amplex Swivelites in department store jewelry section. 


HERE THEY ARE...5 reasons why Amplex 
Swivelites are your one best buy for accent lighting: 


Smartest modern design; 


Enduring, glossy satin aluminum finish; 





Airflow ventilated hoods reduce burn-outs; 


Double-ball swivel with instant, positive, 
fingertip control; 


“Adapt-a-Unit” construction; basic units com- 
pletely interchangeable. 


Get the whole Amplex Swivelite story. Just write 
Amplex Corporation, Dept. C-5, 111 Water Street, 
Brooklyn 1, New York. 


AMPLEX 


Sealed-Beam Reflector Lamps, Colorbeam Lamps, Spotlites and Floodlites, Industrial 
Infra-Red Heat Lamps, Vibration and Rough Service Lamps, Street Lighting Lamps, 
Traffic Signal Lamps, Incandescent Lamps, Fluorescent Tubes, Display Accessories. 
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up four doors on front. Auxiliary com- 
partment on rear has been eliminated. 
Potential transformers are of the 
draw-out type to make fuse changing 
more convenient. Arrester bracket is 
welded to tank on high voltage side to 
lower profile. All standard ratings are 
now Sealedaire. When necessary extra 
potential transformers will be put on 
roof of transformer. Ventilators have 
been eliminated from wall panels and 
stretcher level steel is used in door 
and wall panels. 

| Westinghouse Electric Corporation, 
Pittsburgh 30, Pa. 





Junction Boxes (20) 


New, heavy-duty weatherproof junc- 
ion boxes made of non-corrosive, cast 
iluminum have been announced. They 
clude a variety of covers and fittings 

universal use on almost 
ing or lighting 
uur hubs tapped 4 inch 
ided with or without mounting 
has a flat aluminum cover plate 
se <t with a cork gasket and a sepa- 

ite cast aluminum cover tapped 4 
nch IPS to take standard lampholders 
for the 150, 200 and 300 watt outdoor 
weatherproof reflector bulbs. Used with 
lampholders and mounted on walls 
Seni Treat f82 ee — 
where buildings form boundary lines, 
unit is especially effective for property- 
line lighting, for protective floodlight- 


areas between buildings, for 


ng ot 
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vard lighting, and loading platforms 
Units are approved by Underwriters 
Laboratories. 

Stone Manufacturing Company, 489 


Henry Street, Elizabeth 4, N. J. 


Outlet Breaker (21) 


New pier outlet breakers, offering a 
simplified standard method of supply- 
ing auxiliary power to ships at any 
dock or base, are available. Chey can 
pe placed along docks or piers, pro- 
viding full protection for power cables 
and convenient disconnects. The units 
use type AQB circuit breakers of class 
HI design, in accordance with Navy 
Department specification 17B1 cover- 
ing air circuit breakers, electric, for 
shipboard use. These breakers are 
available for either 250 volt de or 440 
olt ac, two or three pole service, with 
rip ratings from 70 to 600 amperes. 
f more power is required, units can 
ye installed in groups. Receptacles can 
be supphed for either three or four 
wire service 


\ 
I 

I 

} 


Westinghouse Electric Corporation, 
Pittsburgh 30, Pa 


WINDOW ATTIC FAN, which is elec- 
trically reversible by the flick of the 
switch, has been announced. Completely 
enclosed with grill in front and back. 
May be used for upper and lower window 
or as an attic fan. Available in two sizes 
—WR24 with 24 inch blade and WR30, 
with 30 inch blade. Manufactured by 
Circulators & Devices Mfg. Corp., 128- 
168—-32nd Street, Brooklyn, 32, N. Y. 





POWERSTAT Mote Date 


LIGHT DIMMING EQUIPMENT 


For a versatile lighting control system providing unusual flexi- 
bility with economy, investigate then invest in motor-driven 
POWERSTAT Light Dimming Equipment. These motor-driven as- 
semblies offer effortless, “finger-tip’ dimming of large amounts 
of power by merely touching a “raise-lower” button or actuating 
a miniature Positioner selector station. The dimmer unit can be 
installed in any out-of-the-way space and the control station or 
stations placed at the location most convenient for control. A 
complete line is available to dim, brighten or blend any lamp 
load from 1000 to 30,000 watts. 

Learn more about POWERSTAT Light Dimming Equipment. Bulle- 
tin 749 features application information, ratings, dimensions and 
wiring diagrams to aid in the intelligent application of light dim- 
ming equipment to any job. Write 6051, Demers Avenue, 
Bristol, Conn. 


me SUPOR HECTIC SE 
([] Please send Bulletin 749. 


NAME 





COMPANY 





CO. ADDRESS 





city ZONE STATE 
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Waste Money 


EVER, 


“Why in the world should I have another phone just 
for intercom, when my regular switchboard can handle 
the job?” 

Famous last words these. Because actual experience 
proves (as you probably know) that switchboards doing 
double duty handling both outside and inside calls 
often double up from overwork. But with a Couch 
Private Phone System on the job, valuable outside lines 
are freed . . . unnecessary calls are kept at a minimum 
. . . and many regular phones used only for intercom, 
can be eliminated. 

Best way to find out what a Couch Phone System 
can do for you is to write outlining your requirements. 


Couch Systems available 
for 2 to SO lines 


Couch Autophone System 
. with simplified 

dialing 30 or 50 line 
systems ... “one 

shot” dialing saves 

~. Type 52 time, eliminates man- 
Wall handset with four buttons eae ene 


Suitable for small selective signalling 
systems rugged, inexpensive. 


=I r—/S.H.COUCH -.. INC. 


DEPT. 805 NORTH QUINCY 71, MASS. 


board . . . simple, 


ne | 


Private telephones for home and office . . . hospital signaling systems . apartment house 


telephones and mail boxes fire alarm systems for industrial plants and public buildings 
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Socket Meter Troughs 


Announcement has been made 
new line of socket meter troughs 
ire available for either indoor 
door installations—surfac¢ 
mounting. Sockets are rated 
and accommodate up to six 
vertible to either horizontal or 
positions. Terminals accom 
No. 1 wire. Cover and 
removable, leaving socket 
erminals in place. Extra jaws « 
idded in the field. Raintight encl 
ire designed to include interchangea 
1ubs. Combinations of sockets and 
service entrance equipment within the 
same enclosure are also available 
Square D Company, 6060 Rivard 
St., Detroit 11, Mich. 


Alarm (24) 


Photoelectric intrusion alarm set 
P1A provides intrusion and burglary 
rotection for offices, stores, govern 
ent and industrial properties. Set 
msists of control type A20C-2 and 
light source type L60B. An invisible 
infrared beam is projected from the 
light source, spanning any distance up 
to 50 feet. This is aligned to strike the 
eye” of the control. Momentary 
terruption of the infrared beam actu- 
ates the control relay, which is wired 
oO operate and sustain an external 
ilarm device. Alarm can be silenced by 
restoring the electrical circuit to origi 
nal conditions by use of a manual or 
iutomatic reset switch. A tamper 
proof sensitivity adjustment on the 
ontrol permits operation over varying 
distances between the control and light 
source 

Photoswitch Incorporated 

Cambridge 42, Mass 


Capacitors 


\ small pole-top packaged 
vank is now available. Eqr 
s of nine 25 kva capa 
l-operated 


three 
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pment into service. The 
will operate approxi 
nes before requiring 
Unit is available with 
12 capacitors, rated 15 
2400 to 7960 volts. Time 
, 

current controls 


voltage or 


Electric Corporation 


Product Briefs 


(26) Two new sizes of the twin-helix 
Pengo earth augers, one for 10 inch 
and the other for 12 inch actual hole 
diameters, are now in production by 
Petersen Engineering Co., Santa Clara, 
Calif. . (27) Synchroscope Co., New 
York City, N. Y., has 
new portable, flashlight-type strobo- 
scope for indicating 


speeds. . . (28) 





announced a 


synchronous 
States 
Hampton, Ga., has 


Southern 
Equipment Corp., 
announced a new development in its 
power fuse line 
umplete voltage ratings. 


expulsion featuring 


(29) Robot Appliances, Inc., Dear 
Mich., has announced a new 
iutomatic electric power unit for va- 
ried applications where it is desired to 


born, 


1utomatically open or close, lift or 
lower, or rotate, any object by electri 
il or magnetic mtrols : 
30) An improved flow interlock, a de- 


ice which responds to a flow of water 


remote 


il contact, 
een ¢ ral Elec 
Co., Schenectady, N. Y 31) 

rhe Cleco Division of the Reed Roller 
Houston, 
nounced a new heavy-duty air-operated 


ill drill designated as 9DBW-28A. 


Bit Company, Texas, has an 


32) Circulators & Devices Mfg 


N. Y. has announced 


rically reversible three speed 


Corp., Brooklyn, 
i w ele 
window fan, \V R20 33) The Tag- 
i 1 f Weston 

Newark, 

Irpose 


ire con- 


stencies 34 A new 
emergency hand lamp that plu 
i 110 volt ac wall outlet 1 


j 
( r ( 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


Why You Can't Take 
Friction Tape ‘‘For Granted” 


The friction tape you use can very easily mean the difference be- 


tween a good electrical wiring job or a job which is going to fail. 


That's why alert electrical contractors and electricians have long 
chosen BULL DOG Friction Tape. They know that BULL DOG 


grabs tight and stays firm. It doesn’t ravel, wrinkle, or dry out on the 


roll... 


nor does it ravel or leave unsightly edges when used. BULL 


DOG'S adhesiveness and strength withstand aging, protect your 


good work. 


Remember, too: BULL DOG Friction Tape comes in rolls of guar- 


anteed yardage. Why buy tape by the pound when it’s coverage you 


need? Always buy and use BULL DOG Tape for greatest coverage 


at lowest cost. 





USE BULL DOG SPLICING COMPOUND 
FOR INSULATION YOU CAN COUNT ON 


BULL DOG SPLICING COMPOUND ... 
popular running mate to famous BULL DOG 
FRICTION TAPE .. . is unsurpassed for high 
resistance to electricity and water. It is self- 
vulcanizing into a solid, watertight joint. Buy 
it from your BULL DOG FRICTION TAPE 
supplier. 





& RUBBER CO. 


Distributors in all Principal Cities 


PLANT: CAMBRIDGE, MASS. * P. O. BOX 1071, BOSTON 3, MASS., U.S.A. 


MAY, 1951 117 








Fé) STANDARDIZED 2:22; MOTORS 


wy & 








NPA Regulations give 
priority ratings to a 
great variety of 
motor-driven products 
for business and. 


industrial use. 








Belted Fan 





If the lines you handle include electric motor- 
ized equipment, you can obtain more motors 
or motor-driven products by concentrating on 
priority orders, and then passing these priorities 
back to your suppliers. It will help you get the 
necessary equipment faster to meet your indus- 
trial and business customers’ needs for main- 
tenance, repair, or operating supplies. 

General Electric can supply the standard 
F-hp motors shown above, for such priority 
requirements faster than you might think. 
And user-preference for G-E motors helps you 
compete more successfully for priority orders. 


Sump Pump 


General Purpose 


Unit-Bearing Fan 


Beery eat Fo 
> eas 





Jet Pump 


AVAILABLE! 


Barring unforeseen emergencies or new 
rulings subsequent to the writing of this 
message, General Electric has facilities to 
handle priority motor requirements with prac- 
tically pre-Korea speed. What’s more, General 
Electric application engineers stand ready 
to help equipment manufacturers design or 
re-design products so that standard motors 
can be used to the greatest advantage. 

Be sure that your suppliers know that G-E 
standard fractional-horsepower motors are 
quickly available for priority requirements. 
General Electric Company, Schenectady 5, N. Y: 


General Electric Company, Sec.C 700-116 
Schenectady 5, N. Y. 


TIMELY 
HELPFUL BULLETINS 


These recent bulletins [ Gea-s174—d 


Please send me the following publications on G-E fractional-hp motors: 


(0 GEA-3989—description of all G-E Factory Service Plans 
(- GEaA- 5566—detailed explanation of how to use the G-E Motor Exchange Plan 


of stand 





have been specially pre- 


pared to help you make one 


d G-E fractional-hp motors 





better use of G-E motors 
and services. Send for 
them today. 


COMPANY. 
ADDRESS__ 


— ———— SC lc el 








GENERAL @@ ELECTRIC 
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o HEAVY 
Work! 


Switch instantly from light to heavy 
work—or vice versa—with the 250- 
watt Weller Soldering Gun. Con- 
trolled dual heat makes the Weller 
Gun the only soldering tool you 
need for all types of work. 5-second 
heating saves time and current on 
every job, too. Your Weller Gun 
pays for itself in a few months! 


250-Watt WELLER 
SOLDERING GUN 


a/ check 
these exclusive 
features 


@ TRIGGER-SWITCH CONTROL 
Governs heat and soves power because no need to 
unplug gun between jobs. Heot goes off when you 
release trigger 
e 5-SECOND HEATING—No waiting, no wasted 
Soves hours and dollars each month. 
@ SOLDERLITE— Spotlights the work. Lets you see 
what you're doing at all times, even in dark corners. 
@ LONGER REACH — lets you get at any job with 
ease. Slides between wiring, into the tightest spots 
@ STREAMLINED—Compact and comfortable to 
hold. Pistol-balanced for fast precision soldering 
© WELLERTIP— Rigid and chisel-shaped with more 
crea for foster heot transfer. Over/under termi- 
nols brace tip, give greater visibility 
@ DUAL HEAT—Single heat 200 watts; dual 
heot 200/250 watts; 120 volts; 60 cycles 
See the all-purpose Weller Soldering Gun today 
at your distributor —or write for bulletin direct. 

SOLDERING GUIDE — Get your new copy 

of SOLDERING TIPS—revised, up-to-date 

and fully illustrated 20-page booklet of 

practical soldering suggestions. Price 10c 

at your distributor, or order direct 


WELLER 
ELECTRIC CORP. 


815 Packer Street, Easton, Pa. 


current 
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(35) Combustion Control 
tion, Cambridge, Mass., 


a new 


Corpora- 
has announced 

flame failure 
safeguards and programming controls. 


series of Fireye 


(36) U-C Lite Manufacturing Com- 
Chicago, Ill. has announced a 

‘ niatic emergency lighting unit 
civilian defense, known as Big 
Beam Model 2-AD special 
Westinghouse Electric 
burgh, Pa., has introduced an encased 
’recipitron electronic air cleaner that 
bl fabricated section 
hamber 96 


(37) 
Corp., Pitts- 
vu 


factory 
luct or plenum 
i built 


n Precipitron. 


CATALOGS and 
BULLETINS 


38) FARM 


iluminum o1 


gy with 





LIGHTING units such as 

porce enamel fixtures 
vith glass enclosures for outlet box 
or conduit mounting are subject of 


mlletin 122-51. Steber Manutacturing 


(39) METALLIZING for maintenance, 
repair and production problemis is sub- 
ject of 20-page bulleti 

Metallizing Company 
(40) Batrertes for 
ire discussed in 


marine service 
8-page information 
booklet punched for insertion in 3-ring 
binder. Electric Storage Battery Co 


(41) SpotLicut f ap 
plications, offering 2 


wide-range 


high ceiling 

intensities and 
adjustment, is described 
n bulletin 129B published by Swivelier 
Co., Inc. 


(42) Vipration isolation is subject of 
bulletin 607 
poration. 


released by Barry Cor- 


(43) TacHoMeEter for _ stationary 
mounting is specified on bulletin sheet 
794 by Herman H. Sticht Co., Inc. 


44) Wirinc Devices and incandes- 
cent lighting fixtures are illustrated in 
ished by John 


TESTING instrum 
and circuit- 
presented on data sheets 


\ssociated 


45) GROUND 

I | inode 

are 

26-43 Research, Inc 
(46) VENTILATING Eat 


IPMENT in- 
luding 1 


ll and ceiling fans, 
nd shutters are discussed in 
rs and Device 


pedestal, wa 


Circulate 


(47) Circuit Breaker catalog lis:ing 
coil resistance curves, principles of 
operation, details of construction, 
standard time overloads and coil con- 
is available from Heinemann 
Electric Co. 


nections, 


(48) SeLeNtuM’ RECTIFIERS, _ their 
characteristics, applications and design 
factors, are subject of 16-page catalog. 
Selectron Division, Radio Receptor 
Co., Inc. 


14-16-inch 
miter, 


49) RapraL Saws with 
blades, for cross-cut, 
tongue-and-groove, dado, rabbet, flute 
ind rip purposes, are discussed in new 
file folder published by Skilsaw, Inc. 


bevel, 


(50) Muttitrot add-a-unit switching 
centers for versatility of assembly are 
subject of bulletin 4410. Ward Leonard 


Electric Co. 


(51) Sourrret-CAGE MoToORS, 
phase, totally enclosed, fan-cooled, of 
cast-iron construction, are discussed 
in pamphlet prepared by Wagner Elec- 
tric Corp. 


poly- 


(52) Exvectrric Hoists for heavy duty 
are described and specified in 6-page 
folder. Ohio Hoist and Manufacturing 
Co. 
(53) VaporticHt LicHTIncG fixtures 
with unit assembly are fully described 
in 20-page bulletin 5-A. Appleton Elec- 
tric Co. 


(54) TEMPERATURE CONTROLLER, di- 
rect reading, self-contained, is subject 
f bulletin 292-1. Wheelco Instruments 
Lo 
(55) Home-PLANNING for electrical 
contractors, discussing available elec- 
trical equipment by rooms, is subject 
of 20-page booklet B-4760. Westing- 
house Electric Corp. 


soft 
4-page bul- 
letin describing portable cleaning ma- 
chine. Bulletin 118. Pangborn Corp, 


BLast CLEANING with 


abrasives is 


(56) 


discussed in 


(57) Motor Controts for synchro- 
nous machines are discussed in 8-page 
2-color bulletin. Electric 
Mig. Co. 


Machinery 


(58) ErectricaL Connectors and in- 
tools with 
selecting and ordering are contained in 
catalog Y53. Burndy Engineering Co., 


a4 


stallation 


suggestions for 


T 
inc. 


(59) Matertats HANDLING 


including 


equip- 
and 
44-page bul- 
Yale and Towne Mfg. Co. 


ment, scales, hoists 
trucks, are discussed in 


letin. 
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(600) ADJUSTABLE SPEED drives for 
alendering rubber, plastics and similar 
} 


materials are illustrated and discussed 


in 8-page bulletin GEA-5588. General 
Electric Co. 

(61) Potneaps of the capnut, dis- 
connecting and straight-through types 
ire thoroughly discussed, specified and 
illustrated in 72-page bulletin 
lished by G 


& W 
Co 


pub- 
Electric Specialty 


(62) ResistaANce TESTERS, 
including the midget Megger 
tion tester, ( VM type Megger 
tion tester and midget Megger 
testing ohmmeter, are discussed 
letin 21-85. James G 


low-cost, 
insula- 
, 

insula- 
circuit 
in bul 
Biddle Co. 

(63) Mutti-Pump 
operating 
two 
described in 


Control Co. 


MotTotrots — for 
tank systems with 
r more pumps are illustrated and 
bulletin 1210. 


elevated 


\utomatic 


(64) Strver Brazinc 
cussed in terms of six 
“dont’s’’, are 
folder. Al! 
Inc 


ALLOY s, dis- 
“do's” and two 
fully covered in 
State Welding All 


small 


oys Co., 


(65) EvectricaL Tapes for 


tion and m 


construc- 
iintenance are discussed in 
rochure published by Minnesota Min- 


Manufacturing Co 


DIVERSIFICATION of work many 
problems for W. B owner of 
Perry Electric C Newport News, Va. It 
also keep recent jobs in 
new a new 
stores, 
other com 


poses 
Williams, 


him busy, a 


$1 million school 


clude a > 


street lighting system, and many 
and 
installations 


ffices, industrial plants 
mercial types of His big 
headache today is obtaining 
copper wire and cable in quantities and 
for contracts in progress. 


he reports 


sizes required 


..dust to service lights? 


Gs. 


‘\J PLANT ENGINEER: *% &S#*! 
We specified hangers ... not 
hinges! We want to lower 
the lights, not the whole 
ra roof! 
“SCONTRACTOR: Hangers? What 
kind of “hangers” bring lights 
down for servicing? 
THOMPSON HANGERS! 
They lower lights to floor 
or ground level for safe, 
low-cost maintenance. 

Well who climbs up to 
lower them? And what about 
fouled wiring and electrical 
hazards? 


Listen! Full control is ex- 
ercised from the floor. The 
fixtures are lowered by a 
chain or cable that’s part of 
the installation, and the live 

contacts remain overhead. 
b Then how are they repo- 
\ sitioned, and what holds ‘em 
up? 


Repositioning is auto- 
matic because of the unit's 
design. Once raised, the light 
is held positively in place. 
It's safe and foolproof! 

hs Sounds like a tricky oper- 
4 ation. I'd like more details. 


The whole operation can 
be accomplished in less 
time than it has taken me to 
tell you about it. 

And you can get complete in- 
formation from The Thomp- 
son Electric Co. Write for 
their new Catalog No. 50. 
You're in for a surprise, 
mister, on the hows and 
whys of efficient lighting 
fixture maintenance! 
There's no abliga- 

tion in requesting 

a Thompson Elec- 

tric catalog. Why 
don't you write 

for one today, and learn 
how to cut maintenance 
costs to absolute mini- 
mum, make new plant 
safety records possible, 
and maintain maximum 
lighting efficiency for 
round-the-clock produc 
tion operations? 


19 ccenswesseeseesee 


i 


CATALOG NO 
50 describes 
THOMPSON 
HANGERS and 
accessory items 
in detail 


THE LHOMPSON ELECTRIC Co. 


1157 Power Avenue 
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SAFE FOOTING FOR FOOTLOOSE FANS 














WITH NO. 3751 FAN HANGER OUTLET 











Dangling, unsightly cords are no problem when you use the 
Bryant 3751 Fan Hanger Outlet. The entire weight of the 
fan, either fixed or oscillating, is supported by an adjustable 
stud entirely separated from the electrical connection. 

Fan cord may be shortened for neat appearance. 


Cadmium-plated steel sub-plate supports the outlet 
covered by a brass flush plate. 15 amperes, 125 volts; 
10 amperes, 250 volts 








Listed as Standard by Underwriters’ Laboratories, Inc. 








THE BRYANT ELECTRIC COMPANY 


Bridgeport 2, Connecticut 
CHICAGO + LOS ANGELES 


SUPERIOR 
WIRING DEVICES 
SPECIFY BRYANT DEVICES FROM YOUR ELECTRICAL DISTRIBUTOR 
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Reader's 


QUESTIONS from readers on problems of industrial equipment, installation, 


maintenance and repair. Answered by electrical 
industrial electrical contractors out of their experience. 


e eng s and 
For every question 





and every answer published we pay $5.00. 


Quiz 





Motor Problem 
QUESTION U-17- 


vert the wattmeter reading of a 3 
phase motor with locked rotor 


CAH. 


How can I con- 

. 
into 
lbs. torque? 


ANSWER TO U-17—C.H.H. asks to 
have a wattmeter 
into “lbs. torque”. 
dicated in 


converted 
Torque can be in- 


reading 


footpounds, but not in 
The formula for con- 
verting watts into footpounds is—1 
watt equals 44.26 footpounds per min- 


ute.—W.B.M. 


pounds alone. 


ANSWER TO U-17—The wattmeter 
reading of a 3 phase motor, with 
locked rotor, cannot be converted di- 
rectly into ft.-lbs. of torque. 

It is necessary to make a complete 
locked-rotor test in which voltage and 
current, as well as power, are meas- 
ured. This test is made at reduced 
voltage to limit the torque and current. 
The motor is assumed to be equivalent 
to a series circuit with an impedance 
made up of rotor and stator resistance 
and leakage reactance. With the read- 
ings mentioned above, it is possible to 
calculate the rotor resistance per phase 
—R,. 

The formula is: 

3 I? Re (7.04) 
RPM 

Where RPM is the synchronous 
speed of the motor and I is the starting 
current at rated voltage (by extra- 
polation). The torque as given by this 
procedure is only approximate.—P.S. 


Torque (ft. = Ibs.) 


ANSWER TO U-17—You cannot de- 
termine the locked rotor torque at the 
pulley from merely reading the input 
watts from a meter as you suggest. 

Watts, like horsepower, indicate rate 
of doing work whereas torque has not 
such an indication; therefore, it is not 
readily convertible and in this static 
condition not convertible. If pulley 
were moving, could estimate 
torque as follows: 


you 


where H.P. equals 


P.X 

N 
where N equals rpm of and T 
the torque in lb.-ft. You already have 
input watts. Divide this by estimated 
efficiency to get equivalent output watts 
and in turn divide this by 746 to get 


or T equals =. 


pulley 
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output HP. For torque at pulley in 
lbs., divide this result by radius of 
pulley in feet. 

The ab ve, however, is not applica- 
ble if pulley is not moving—if it is not 
moving, no mechanical work is being 
performed hence there is no possible 
input The 
only work you are doing then with a 
locked rotor is the consuming of elec 
trical power into electrical losses. 

It is possible to determine what you 
are after by input electrical measure- 
ments to be sure but it is much more 
involved than the use of just one watt 
meter on input side. Such a method is 
the electrical or stray power method of 
determining motor efficiency —E.A.M. 


conversion to the watts. 


ANSWER TO U-17—TI prefer using 
a scale for checking Ibs. torque in- 
stead of a watt meter and a locked 
rotor 3 phase motor. The locked rotor 
motor cannot be left in circuit for long, 
and develops errors due to winding 
temperature changes even though the 
motor was calibrated by using a prony 
brake, dynamometer, or pump.—H.S. 


Circuit Grounding 


QUESTION V-17—We have recently 
had occasion to install a 2400 to 440 
volt, three phase transformer bank in 
delta-delta, and were considerably con- 
cerned over the best method of ground- 
ing the secondary. There are, of course, 
three methods: ground one corner of 
the delta, ground the midpoint of one 
leg, or leave the system ungrounded 
Can some reader advise the advantages 
and disadvantages of each? 

In this case the code would not re- 
quire grounding, but what would be 
the proper method of grounding a 
lower voltage secondary where ground- 
ing is required?—D.H.N. 


ANSWER TO V-17—Circuit ground- 
ing is used to limit the circuit voltage 
in case of lightning or accidental con 
tact with circuits of a higher voltage. 
One line may fall upon another. Break- 
downs between high and low voltage 
coils of transformers are on record. 

Except in certain instances, low 
voltage circuits must be grounded. 
Such circuits are generally accessible 
to unqualified persons. High 
circuits are better constructed and are 


voltage 


inaccessible to unqualified persons. In 
faults, disturbances in high 
voltage circuits tend to be more severe, 
so grounding is often omitted. 440 volts 
is in the twilight zone at present, but 
. strong trend is toward grounding. 

Grounding the mid-point of one leg 
of a transformer bank doubtless is car- 
ried over from the early practice ot 
taking combined lighting and power 
loads from a 220 volt delta secondary. 
li this practice was used on a 440 volt 
bank, the maximum voltage would be 
in the order of 380. But when he gets 
a shock, no man can judge the differ- 
ance between 380 and 440 volts and 
the likely results would be the same 
in either case. 

One well-known large American in- 
dustrial firm uses 440 volt power in its 
plants. Construction standards require 
that one corner of the delta be 
grounded. The magnetic starters are 
connected so that the holding coil is 
connected to the grounded conductor. 
This firm’s engineers claim that they 
have had the experience of motors be- 
ing started because of a ground in 
the control circuit, even when the 
transformer ground was on the mid- 
point of one leg.—L.E.B. 


case of 


ANSWER TO V-17—Where low 
voltage systems are fed frem trans- 
former banks whose primaries are fed 
from high voltage lines, it is advisable 
to somehow ground the low 
Otherwise, there is a possibility that a 
heavy lightning surge on the primary 
feeders will cause the low side voltage 
to ground to swing high enough to be 
dangerous to insulation. This may 
happen because of the interwinding 
capacitance of the transformers. 

Aside from this advantage of 
grounding the low side, the choice of 
whether or not to do so, and, if so, 
how to go about it, will depend on the 
particular application in mind. 

The single advantage of an un- 
grounded system is that an accidental 
short circuit to ground will not cause 
a fuse to blow or a breaker to trip. 

If 220 volts, single phase, is re 
quired, then the center point of one 
transformer secondary may _ be 
grounded, giving 220 volts to either 
outside terminal. If this could be 
used to supply 220-volt lamps and other 
single-phase loads, the cost of a step- 
down transformer might be saved. 

On the other hand, since the NEC 


side. 
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P&S 1530 
The “easy-to-wire” T-slot 
Duplex outlet. Short, com- 


pact, all-bakelite body— 


large binding screws—strap 


held rigidly at ends of body 
—plate screw hole tapped in 
strap—phosphor bronze 


contacts, built to last. Meets 
Government Specifications. 


FOR 
MORE THAN 60 YEARS 


@ P&S Wiring Devices are designed and manufac-. 
tured to unusually high standards for dependability, * 
performance and ease of wiring. They meet or exceed 
the minimum safety standards of existing testing 


agencies. 


' =D 
‘on 53943 247) 





PRECISION MANUFACTURING SKILLFUL ASSEMBLY THOROUGH TESTING 


Sold Through Electrical Distributors 
For Complete Information Write Dept. M 
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does not specify grounding for such a 
system, one corner of the delta could 
be grounded and run through the sys- 
tem as a so-called solid neutral. Bare 
wire could be used for the grounded 
leg, and since the NEC does not re- 
quire switching in the grounded leg, 
two-pole switches, breakers, and start- 
ters could be used. Two points, how- 
ever, should be called to attention. 
First, be sure that all three conductors, 
including the grounded one, are pulled 
through the same conduit. Otherwise, 
excessive heating of the conduit may 
result from eddy currents. Second, 
make sure that all two-pole starters 
used have two overload relays, one 
in each leg. A considerable saving in 
materials might be effected by em- 
ploving this system.—J.W.T. 


Fluorescent Starters 
QUESTION W-17—IWVhat difference 


is there between a 32 watt fluorescent 
starter button and a 40 watt fluorescent 
starter button, since both can be used 
interchangeably?—H.S. 


ANSWER TO W-17—There is not 
the slightest difference between the 
32 and 40 watt starters, particularly 
those designed to be used interchange- 
ably. The amount of variation in cur- 
rent flow is so slight as to make it 
commercially uneconomical to design 
separate sizes and, for all practical 
purposes, no harm results from using 
this starter within the range of 32-40 
watts, as well as no operating difficul- 
ties —W.B.M. 


ANSWER TO W-17—There is the 
same difference between 32 watt and 
4) watt starters, that there is between 
iny other starters of different ratings. 
‘here are times, under best of con- 
ditions, when they can be interchanged, 
ind they will operate. This means the 
starter and bulb, both have to be in 
‘ry good condition, also the power 
factor, voltage, and temperature have 
to be just about right. 
If you will do some additional ex- 
perimenting with them, I am sure 
agree that neither one is 
dependable when used in place 


—-M.C.T. 


ANSWER TO W-17—The life of the 
hot cathode fluorescent lamp is de- 
pendent upon such factors as operation 
from ac circuits at rated voltage, the 
of properly designed auxiliary 
equipment, and the burning hour per 
tart. 
When a fluorescent lamp, operating 
with an automatic starter, reaches the 


end of its life through deactivation of 








the cathodes, the starter will try to 
start the lamp each time the arc fails. 
The result is a more or less continu- 
ous preheating of the cathodes. Since 
the preheating current is in excess 
of the operating current by about 50%, 
ballast 
er this condition of opera 
tion. Where such lamps are not turned 
off (or replaced) promptly, the result- 
ing temperature may cause permanent 
ballast and 
ruin the starter. To guard against this 
condition, “cut-out” or “no-blink” 
starters have been brought out. 

The reason a 32 watt starter and 40 
watt starter are interchangeable is the 
fact that the ballast ] 
closely alike, that the ouput is negligi- 
ble. The impulse current in a 32 watt 
ballast is almost equal to the 40 watt 
ballast, thereby the thermal heater in 
the starter operates due to close amper- 
age drag.—O.C. 


there is a marked increase it 


heating und 


damage to the possibly 


auxXlilary are so 


Level Indicator 


QUESTION X-17—Some 
from the plant we have a 200,000 gal 
storage tank with 
floatless level controls on the pumps. 
We would like to 
ment in the plant to indicate tank level 
Would it be possible an ammeter 

h a field operated by a 

, this float to cut resistance out of 
and irrent flow 
with an increase in water level? Have 
readers used such a 


distance 


ton concrete water 


install an instru- 
to use 
rheostat 


recut smicrease 


any of ow 


scheme ?—I1".} 


ANSWER 


ways 


There are sev- 
indicator 


eal hall 
4 il evel 


too distant a 


inch pipe can be run to a pressure gage 
he plant and the dial of the 
-hanged to read feet inste id of pounds. 


1 indenendent pir hanid he 
An ndependent pipe snout re 


gage 


if tapped into 
show varia 
wate1 


Phis 
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PORTABLE 
HELPS BEEMSTER ELECTRIC 


MAKES SMOOTH 
ON-THE-JOB 
CONDUIT BENDS 
FOR THE EXACT 
FIT NEEDED 


GREENLEE HYDRAULIC BENDER 
COMPANY DO PRECISE WORK, 


SPEED JOBS, SAVE HARD-TO-GET MATERIALS 


On its first big job for the Beemster Electric 
Company, Green Bay, Wisconsin, the GREENLEE 
Bender more than proved its worth 


As reported by C. M. Peot, Beemster’s manager, 
nder at times was taken 200 feet in the 
** conduit bends atop 


1 need 


inated need 


air to make “‘on locatior 


a large storage elevator. This clin 
for many manufactured bends, or taking time 


out for custon . and, most im- 


portant, resu ds that 
could be fitted ir 

Besides the portability feature of the Greenies, 
this contractor also points out that the ram 


measurement markings let you gauge bend 


OTHER GREENLEE TIMESAVING 


Hand Benders * Joist Borers * 


Cable Pullers ¢ 


. MAY 


radius accurately for making exactly matching 
bends. 


another are made easily, quickly. 


And changes from one pipe size to 


Let the one-man-operated Green ee speed and 
simplify your jobs, too. In minutes makes 
smooth, accurate bends in pipe up to $”, rigid 
and thin-wall conduit, tubing, bus-bars. Often 
pays for itself on the first job. Write for facts 
Greenlee Tool Co., 1745 Columbia 


Avenue, Rockford, Illinois. 


today 


TOOLS FOR 


GREENLEE 


AFTSMEN 


TOOLS FOR 


Knockout Tools « 


ELECTRICAL WORK 
Auger Bits and Drills 
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LIGHTING 
the finest 


fr 


Gibson Model 5500 


highly efficient louvered fixture 


eats 


Installation of Gibson Model 5500 
Southeastern Underwriters 
Association offices 
The most efficient louvered fixture on 
the market (85.5% by E. T. L. Analysis) 

other large installations where well 
diffused high intensity lighting is de- 
sired. Available in 48° and 96° lengths. 

Write today for catalogue showing 
this and other Gibson Fixtures 


a) 


GIBSON 


: Manulacturing (a 


919 PIEDMONT CIRCLE, N.E 
ATLANTA, GEORGIA 


Advertised in TIME 
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using a volt meter instead of an am 
meter Che method 
could be used in which case only the 
current of the voltmeter would be 
taken to the plant. I 

using a variable resistance of about 
400 ohms, in equal steps, designed for 
continuous operation and connected 
across the 115 volt system. (See Fig 


potentiometer 


would suggest 


A.) This will take a current of .2! 
amperes and consume about 33 watts. 
The voltmeter would be placed in the 
plant and connected as shown in th 
hgure 

If 115 volts is available at the tank 
the current could be taken off there, it 
not, take it off at the plant, and carry 


one wire back from the center of the 


[he amount of current used by the 
resistance will not affect the accuracy 
of the readings. The higher the resis 
tance, the less current and the more 
the rheostat will cost. About 4 am 
pere seems to be a good value 

The scale of the voltmeter should 
ve changed to read in feet. If a 110 
volt voltmeter is used and the move 
ment of the float covers the entir: 
rheostat, the 


pointer should cover the 
voltmeter scale. 

\ float operating a continuous chain 
would appear to be the best way to 
actuate the rheostat arm.—A.E.T. 


ANSWER TO X-17—I believe that 
reader W.P.R. can solve his water 
level recording problem by adapting a 
scheme we use consistently for meas 
uring stream flow in a main sewer 
to develop an approximation of treated 


Two turns 
of wire 





__prive 
orum 


---Shott 


Resistor 

wound on 
“""" driven 
orum 


Counter >>». 
weight 





al 


Float of 
“-22 guoge 
aluminum 





Esterline 
Angus 











O-!| Megohm 


the plant. In fact, | 
that the recording device will 
him even more effectively since 
will be in still water against 
flowing main sewer. 
trated in the diagram, 
required is 
section oT 


a float suspended from 

stranded metal wire, as 
yr picture trame_ suspension, 
is passed twice over a drum 
a shait connected to disk on 
a coiled resistor section is 
\ fixed brush carries one end 
series circuit containing an 
Angus 
order and a fixed resistor. The circu- 


lar resistance has a 24 


sterling curve drawing re- 


volt battery in 
series With it and a second variable re 


sistor, used to balance the circuit. As 
he water level fluctuates to oscillate 
the drum, the resistance value varies in 
unison and the recording instrument 
1 


gives both a visual and continuous 


ording.—P.C.Z 





Can you ANSWER 
these QUESTIONS? 


QUESTION M18—can a two lamp 60 


watt fluorescent fixture operate nor- 
mally with the starters in series with 
both of the tubes? Ordinarily, each 
starter is in series with its respective 


lamp.—E. H. 


QUESTION N18—Why does a motor 
start better with a capacitor in circuit ? 
[ understand that it acts almost as a 
2 phase machine. If this is correct, 


why ?—J.J.B. 


QUESTION P18—In our switchyard 
there are several gang operated three 
phase 66 kv. airbreak switches that are 
used to interrupt the charging current 
on 5000 kva. transformers. These have 
conventional operating levers located 
it ground level on the steel structure. 
I have been told that a metal ground 
plate should be provided for the op- 
erator to stand on when opening these 
switches. Why is this necessary and 
so, wouldn’t an insulated 

more suitable?—W. P. R 


QUESTION Q18 — in someone ex 
plain how I can tell the difference be- 
tween type RH wire, tvpe R wire, and 
type RW wire, 
rubbed off ?—H.S 


aiter the markings get 


PLEASE SEND IN 
YOUR ANSWER BY JUNE 15 
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SANGAMO HEAVY DUTY TIME SWITCH 


Sangamo Heavy Duty Time Switches are 
specifically designed to meet the needs of 
industrial applications—a considerable extra 
margin of dependability is provided at only 
slightly higher cost. They are available for 
practically any conceivable industrial appli- 
cation from the simplest ‘‘on’”’ and “off” 
operation to complex schedules involving a 
number of operations daily. 


SANGAMO 


* Automatic Memoy 


will often solve problems 


of daily sequence timing in 


INDUSTRIAL PROCESSES 


Wherever there is the possibility of repetitive 
electrical control functions being omitted or 
delayed due to human forgetfulness, the auto- 
matic memory of Sangamo Time Switches can 
be depended upon to perform such functions 
with absolute certainty. These switches are a 
real “‘find” for factory operations where power 
and lighting circuits are to be operated before 
the workshift begins, or after it ends. A few 
applications where Sangamo Time Switches 
can be used for automatic time control of 
industrial processes are listed below. 


INDUSTRIAL APPLICATIONS 


For daily pre-heating: 
Lead pots for solder operations. 
Zinc for injection molding. 
Type metal in type foundries. 
Dies in plastic molding presses. 
Glue in woodworking shops. 
Tanks for galvanize dipping. 
Electric ovens and furnaces. 
Infra-red paint dryers. 
Electronic testing equipment. 
Soldering irons on assembly lines. 





For daily circuit control: 
Yard floodlights. 
Runway and hall lights. 
Electric factory signs. 
Pumps, compressors. 
Water softeners. 
Mixing equipment. 
Electric doors and gates. 
Air conditioning. 
Alarm systems. 
Exhaust fans. 
Electric valves. 
Two-level thermostats. 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS 


Get the full story—write for Catalog No. 1010-A today. 
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You can’t buy 


Better fittings 


or ones that 
cost less 





O 


Cross Section 
Showi 
indentations. 








Quicker to use and neater in appearance, Briegel All-Steel 
Indenter Fittings not only make stronger connections but also 
make each job more profitable to the contractor and satisfactory 
to his customers. 


Two Easy Squeezes and they’re set to stay. It is only natural that 
the Briegel All-Steel Indenter Fittings are the most widely used 
E.M.T. connectors and couplings. Contractors the world over 
recognize their cost cutting qualities and the fact that they make 
each wiring job neater, stronger and better. 


All 8-M Fittings Carry the 
Underwriters Seal ef Approval 


METHOD DISTRIBUTED BY 
The M. B. Austin Co., Northbrook, Ill.; Clayton 
TOOL Mark & Co., Evanston, Iil.; Clifton Conduit Co., 
Jersey City, N. J.; General Electric Co., Bridge- 
port, Conn.; The Steelduct Co., Youngstown, Ohio; 
C0 Enameled Metals, Pittsburgh, Penn.; Kondu Mfg. 
e Co., Ltd., Preston, Ont.; Wagner Malleable Prod- 


ucts Co., Decatur, Ill. 


GALVA,* ILLINOIS 
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F. N. M. SQUIRES 
Chief Inspector 
New York Board of Fire Underwriters 
New York, N. Y. 


Answered by 
GLENN ROWELL B. A. McDONALD 
Electrical Engineer Chief Inspector 
Fire Underwriters Inspection Bureau New York Board of Fire Underwriters 
Minneapolis, Minn. Rochester, N. Y. 


Questions on the Code 





Hospital Exit Lights 


What does the code say about 

lights placed m a hos- 

hey on a separate circuit, 

if so, how many exit signs on a ctr- 

cuit? If they are placed on a separate 

circuit, do they get their feed back of 
the main entrance switch?—R.T. 


A The National Electrical Code 
e@ does not in itself, require exit 
lights nor emergency lighting in a hos- 
pital, although it does recommend it. 

It does however, require emergency 
lighting systems for theatres or other 


places where shows are given, pro- 


> 


vided the auditorium has a seating ca- 
pacity in excess of 100 persons (see 
Section 5202 ot the NEC) 


In places where some local or some 
other code requires exit or emergency 
lighting for an occupancy, the provi- 
sions of Article 700—Emergency 
Lighting—are to be employed. 

The rules in this article of the Code 
provide for either of two methods,— 
(a) an emergency lighting system in- 
dependent of the general lighting with 
an automatic transter switch to switch 
the system trom a defective supply to 
another supply, or, (b) two or more 
separate and complete systems, each 
providing emergency lighting and with 
automatic transfer switches (see Sec- 
tion 7021). 

One method of supplying a separate 
source of supply for exit or emergency 
lighting, is to make a connection to the 
street service on the supply side of the 
main service switch. This was the old 
time method. 

Separate circuits are always best for 
exit lights and not more than a load of 
12 amperes should be connected to a 
15 ampere circuit nor more than 16 
amperes on a 20 ampere circuit— 


F.N.M.S. 


Motor Location 


A controversy has developed 
© over the location of an air com 
pressor motor and its controls which a 
local garage owner ishes to have 
placed in his basement. This basement 
is connected by ramp 
and 1s used mostly for storage of auto 


mi es On some occasions minor 


amount of repair work is done; how- would prohibit the use of an ordinary 
ever, the majority of motor repair is motor and ordinary control equipment 
confined to the first and second floors anywhere within that basement. If, on 
of this building. If the motor and its the other hand, this building is lo- 
controls for this air compressor are cated on sloping ground so at least a 
located four feet or more above the portion of the basement on one side is 
basement floor, will the installation above ground level with a doorway or 
comply with the Code requirements? window openings leading to the out- 
HA. doors above grade on that side, an 
ordinary electric motor and its con- 

For manv vears there has been trols for the operation of an air com- 

A. no clear-cut answer in the pressor might be mounted upon a plat- 
Code for the wiring of areas below form located four feet or more above 
grade. However, in the new supple- the bottom of the door or window 
ment to the National Electrical Code, Openings leading through the basement 
under Section 5102, we now have a Wall. If these openings lead to a 
the type ramped area so they are actually below 
’ grade level, they must, of course, be 
ignored in arriving at a safe location 
for ordinary electrical equipment as 
the Code definitely states such open- 
ings shall be above grade level.—G.R. 


clear-cut rule which defines 
of wiring that may be installed in areas 
below the grade floor. This section 
reads as follows: ‘This article pro- 


vides additional required precautions 
in installation of electrical equipment 
where volatile or flammable liquids are 
handled or used as fuel or power in 


self-propelled vehicles. Fixtures Subjected To 


Where reference is made in this Ig itibl D p it 
article to a level of four fect above the nt ' e e os 5 
tloor, it shall be construed to mean Will you please clarify the fol 
each floor at or above grade level. In © lowing Code ruling for me? 
the case of floors below grade level, Article 500, Section 5003, Paragraph 
the measurement shall begin not at the 1. “except that wiring in rigid conduit 
floor, but at the bottom of outside or in boxes or fittings, containing no 
doors or other openings at or above taps, splices or terminal connections 
grade level.” may be installed in such locations.” 
Therefore, in the garage in ques { contractor presented this problem to 
tion, if this basement is wholly below ne and your interpretation will be 


ground the National Electrical Corl / tly appreciated. In a labeled Class 


SUBURBAN DIVISION of the IIlinois Chapter, |AE! receives its charter from Fred 
P. Oliver, (right) chairman !AEIl membership committee at Chicago meeting 
Officers of new group are: (L to R) secretary-treasurer—G. E. Zisterer, Cicero; 
executive committee member—Harry J. Madson, Winnetka; vice-chairman— 
A. W. Johnson, Evanston; chairman—J. Gordon Maltby, Evanston, Illinois 
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1 Crouse Hinds fixture, will it be al- 
lowable to make splice inside of this 
fixture? According to Paragraph A, no 


F U LLMA N tap, splices or terminal connections may 
be installed. How is it possible to run 
feed wires to this fixture without hav- 


ing a terminal connection? Space is 
| 2 R oO D U i | ~ provided in fixture for terminal con- 
nection and also for splice of incoming 


feed wires and outgoing feed wires and 
this fixture is approved for this loca 


eral WIRING SPECIALTIES tion. —D.L. 
o sy 
4 1 = > 
A Phis rule, Section 5003 A, re- 
| e iers only to electrical equip- 


ment which may be subjected to 


Serve Long and Well areas pee age ogee 


nd lues, such as would 








occur in a paint spray booth. In such 


Years of actual use have earned impressive leadership t location you could not install a fix- 
for “Latrobe” floor boxes and wiring specialties. You ture. In such a sesagenes e = 

* . . . ’ Ins i 121 condul with nreade¢ 
will save time, money and worry by installing “Latrobe” boxes or fittings, provided no taps or 
products. 


ections were made in 

his rule practically is 

ray booths or spray 

other locations where read- 

ble deposits are not involved, 
could install fixtures con- 
1 as described in yeur question. 


3 AMcD, 


Two Gang 


Adjustable Plug Fuses on 240 Volts 
pone Q. The National Electrical Code 


is part of our local electrical 
ordinance. Our lighting company sup- 
plies for home consumption, a com- 
mon distributing system, known as 


Fullman “Three-wire grounded neutral”. They 


also require the hot water heaters be 
energized at 240 volts, in other words, 
*L_ATROBE”’ PRODUCTS without the solid neutral. 
Our Inspector insists that since they 
call for 240 volts, and even though tt 


Supreme Quality is on this system, that the second sen- 


Watertight 


Receptacle 
Box 


Nozzle 





Pipe or 
Conduit 
Hanger 


Keystone 
is 
Wire Adjustable 
Watertight 
Floor Box 


Sold Only Through Wholesalers 
NEW CHAIRMAN of the Illinois ta 
IAEI, Norman H. Davis, Jr., (left n- 
FULLMAN MANUFACTURING CO. [RRR inmiemaie 


LATROBE AES PENNSYLVANIA man W. M. Schoknicht of Rockford, 


Illinois, at recent Chicago convention of 
Illinois electrical inspectors 
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tence of Section 2403 does not apply 
and that any 240 volt device or appa- 
ratus must have cartridge fuses for 
over-current protection. 

My contention is that the Code per- 
mits the use of plug fuses on a three 
wire single phase 120-240 volt system 
having a grounded neutral. I would 
like to use the Type S fuses in order 
to take advantage of their tamper- 
resisting design, as with the use of 
cartridge fuses anything can happen 
and I want to prevent the overloading 
of the wires by having the proper pro- 
tection for them. 


on this?—W.C.H 
permis- 


A. of 125 volt plug fuses 


mn 250 volt circuits which are 
from 125-250 volt 
grounded neutrals, is an old one which 
has come up many times in the past. 
It has always been held that where the 
two wire 250 volt (240 volts in the 
above question), is derived from a 125- 
250 volt system and the system has a 
grounded neutral, then plug fuses may 
be used. 

This view has been held on the 
position that there would be 2 
each rated at 125 volts, 
across the 250 volt 
though it was realized that 
supposition was possible, 
improbable. 

Approved plug fuses have been de- 
veloped however, to blow safely on 
250 volts. 

The 


phrase 


Can vou advise me 


The question of the 
sible use 
derived 


systems having 


sup- 
fuses, 
blowing in 
g 
circuit, al- 
while the 
it was highly 


series 


question as to whether the 
“having a grounded neutral’, 
modifies either the word “systems” or 
“circuits” is shown quite clearly in the 
second paragraph of Section 92405, in 
which the wording is 
grounded neutrals” 
Therefore 


“Systems with 
according to the 
plug fuses may be used 
cited 
from 


code, 
similar 
supply 


in cases 
to the one above, if the 


system which the is ob- 


neutral.— 


current 


tained, has a_ grounded 


F.N.M.S 


Service Conductors 


On a four wire three phase 

e ‘ 2 , : 
service supplied from a delta 
mnected 


high side or % 


transformer bank, can the 
ild phase be of smaller 
pper than the other phase 


onductors 


three phase li 
mately one-half of the 
ing load?—D.A. 


A. ; 


find the 
conductors 


when the mad is approxi- 


19 


nder Section 2304 of the Na- 
mal Electrical Code, you will 
following statement: “ 
shall 
rent-carrying 


Service 
have adequate 


capacity sately 


cur- 


con- 





























This pate tented poe = 
o 
blade combines gus 
rinciples to 


tly! 
quickly, quietly yor efficiently"! 


Fe Flon — | 


© really moves air! 

















This, of course, is somewhat exag- 
gerated, but it’s an absolute fact that it 
takes more than plumbing to make a good 
bathroom. Architects everywhere are spe- 
cifying Blo-Fan for the bath, because it 
draws off excessive heat and humidity. It 
keeps walls from sweating and mirrors 
from fogging. It prevents embarrassing 
odors from spreading throughout the 
house. 

Blo-Fan Model 206, designed espe- 
cially for bathroom installation, is a low- 
cost, economical unit that pays for itself 
by keeping the bath looking like new for 
years and years... And, it pays off, too, 
in cleanliness, comfort and better living. 

Two other Blo-Fan models, the 
No. 208 and No. 210, are also available 
for installation over the points of air pol- 
lution in the kitchen, game room and laun- 
dry. Model 210 is equipped with the 
NINE-SPEED switch, an exclusive Blo- 
Fan feature, which allows Mrs. Housewife 
to control the rate 
of ventilation as 
easily as she does 
the speed of her 
automobile. 


*TRADE MARK REG 


THE MOST IMITATED 
HOME VENTILATOR IN AMERICA 


ve more = oa 


Stocked by more than 
600 wholesalers in cities. 


PRYNE AND CO., INC, 80x £551, PomoNA, CALIFORNIA 


Factories: Pomona, California; Newark, New Jersey 
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eect, 
BETTER PERFORMANCE 
GREATER PROFIT 


into every job 


When you build a G-E time switch 
into any electrical installation, you 
build extra convenience, economy, 
and safety for your customer— added 
profit for yourself. 


y om 
Ge TIME SWITCHES 


Every electric circuit requiring repetitive 
on-off control needs automatic control by 
Take a look at these 
applications. Have you considered them 


a G-E time switch. 


all? Have you pointed them out to your 
customers? There are benefits in each for 
both you and your customers. 

There's a G-E 
handle any of these jobs . 
special 
that may exist on the job 


switch to 


or any application 


you're handling right now. 


QUALITY BUILT— 
EASY TO INSTALL 

Both switches feature large silver con- 
tacts and the ever-reliable, permanently 
lubricated 
wiring space, simple knockouts, and a 


Telechron ® motor. Roomy 
mechanism that is easily removed from its 
case make installations a snap. 

Better put G-E time switches on your 
check list for every job. You can get them 
from your local G-E distributor. And if 
you want more details, write for bulletins 
GEC-535 (T-27) and GEC-578 (T-47). 
General Electric Co., Schenectady 5, N. Y. 





Type 1-47 Handy Time 
Switch. For circuits requiring 
one ON-OFF operation every 
24 hours. Handles ON peri- 
ods from five minutes to 22 
hours. Only $11.98 list 


Store-window lighting 


Electric-sign control 
Refrigeration defrosting 
Electric-appliance control 
Apartment-hall lighting 
Factory-yard lighting 


Heater and cooling con- 
trol 

Public building lights 
Conveyor, fan, solder- 
pot, or oven control in 
factcries. 


Type 1-27 is the switch for 
almost any job. Performs up 
to 12 ON-OFF operations 
during any 24 hours. Avail 
able with astronomic dial 
or day-omitting device if 
desired. From $28.00 list. 


duct the current for the loads supplied 
without a temperature rise detrimental 
to the insulating covering of the con- 
ductors.”” This section also states that 
-e entrance conductors shall have 
current carrying capacity suthcient 
carry the load as determined by 
section 2203 and in accordance with 
lables 1 and 2 of Chapter 10. Inas- 
much as no statement is contained any- 
where in the Code which would re 
juire that conductors of equal size be 
used, it would be permissible to use 
i smaller conductor for the high side 
or wild phase provided that conductor 
complied with the first two provisions 
cited above. It is, of course, assumed 
that in no case would such a conductor 
be smaller than No. 8 and if the three 
phase load is such that a No. 8 con- 
ductor is sufficient, you will note Sec- 
tion 2304a.2 states that special per- 
mission is required from the inspx 
iuthority having jurisdiction to 1 
No. 8 as a No. 6 conductor is cor 
ered the smallest 
should normally be used to supply serv- 
ice to a building. The only exception 
to this is that permission granted in 
this same section for the use of No. 8 


ction 


conductor which 


conductors to supply not more than 


two 115 volt circuits —G.R 


Fixture 
Raceways 


QO I understand that there 
© new Code change, which 
mits the branch circuit to be 
through one fixture to another, even 
though the fixtures are not connected 


end to end to form a continuous race- 
way. Is this correct?—W.Q 


Section 4150 of the 1951 Code 
will permit the conductors of a 
un through a fix- 
as a raceway, to another fixture 
provided the fixtures are connected t 
co - 


yy approved wiring methods 


Code provision will permit 
branch circui 


ontinue through 


siderable distances. Ww 
he local inspection authority before 
ipplying this new Code provision.- 


B.A.MeD 


Thermal Devices For 
Overcurrent Protection 


of thermal « 

and relays to be ised for 
m of conductors against ot 

7 


tue to short circuits exce 
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or circuits, which 
tected in accord with Sec 
Is the Bussman ‘‘Fustat’ 
a thermal device and does 


M.B 
A The Bussman “Fus 
£ERe combination over 


vice which gives both bran circuit 
protection as well as motor running 
protection. It has a fuse link which 
gives the required short circuit pro 
tection and it also contains a heater 
element which protects a motor from 
gradual overloads Since such a com 
bination device is recognized by Sec 
tion 4344 of the Code, this device may 
be used either as an ordinary fuse o1 
as a thermal cutout for the protection 
of a motor simultaneously. This de 
vice, therefore, does not violate any 
of the requirements of Section 2404 


-B.A.McD 


Service Entrance 
Conductors 


pancies on first floor with a number « 
apartments on the second floor. In 
wiring for this building, must we 
vide a service room somewhere in 


states unde 
t in a multi 
ple occupancy building each occupant 
shall have access to his disconnecting 


lit does not 


means, but where a buil 
exceed two stories in he , service 
conductors may be run to each occu 
pancy in accordance with Section 

301 b. and each such service may not 


? 
h 


ive more than six subdivisions as is 
provided for individual services under 
Section 235la. Upon referring back 
to Section 2301 b., you will note that 
buildings of multiple occupancy may 
have two or more separate sets of serv 
ice entran cond I which are 
tapped from or ervice drop, or twé 
1 ice entrance 
from a sin 
conduct rs 
lividual occu 
f this build 

Ss occu 

mm of the 
ipartments or 
5 provide a 
rom whicl 
ved or you 
round floor 
each apart 
pply to the 


to ca 


YOU WILL FIND THEM ALL IN 


DRIL 


Proved the most economical and efficient masonry drills on the market at any 
price, Rawldrills are specifically made for drilling in brick, plaster, concrete, 
tile and similar materials. 


<< RAWLDRILLS ARE MORE RUGGED — they will not frac- 


ture or bend under the impact of a hammer. 


RAWLDRILLS SHARPEN EASIER & FASTER— Although 
known throughout the world as the original 3 point masonry 
drill, there is actually only one point, but the three flutes ter- 
minating in a three-faced point make the Rawldrill easier to 
sharpen than any other masonry drill. 


RAWLDRILLS LAST LONGER... ALWAYS ACCURATE— 


The diameter of the drill is the same for the entire drilling 
length, therefore a resharpened Rawldrill is always a new drill, 
insuring accuracy in the size of the hole. 








RAWLDRILLS FOR HAND & POWER DRILLING 





Straight Flute Row!drills Twist Flute Rowldrills Rawl-Spiral Carbide Drills 
(Symbol MIT) (Symbol R/T) 


f f Taper Shank (Symbol T/S) 
{ nf > 4 : 
For Power Hammers 
} 
| l | i / 


Standard Type Forged Drills 
Symbol S/T For Hand Drilling 








SS ee 
RAWLDRILLS are available in a sequence of diameters from 5/32 inch upward. 
Taper range includes small, medium and large sizes. Drill lengths are engineered 
to perfection. Each taper range embodies a wide selection of drill diameters and 
lengths. Their exclusive taper design results in a perfect fit in the Drill Holder 
when drilling by hand, and in the RAWL-CHUCK when drilling by power 
hammer. 


RAWLDRILLS will answer practically 100% of Your Drilling Problems. 


For further information write Dept. E as 


THE RAWLPLUG COMPANY, INC. 


271 CHURCH STREET e NEW YORK 13, N. Y. 


THERE ARE RAWL EXPANSION BOLTS, SCREW ANCHORS AND MASONRY OR FOR £ 
SOLD THROUGH ALL LEADING HARDWARE, ELECTRICAL AND MILL SUPPLY HOUSES 
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Motor Branch Circuit 
Protection 


Q. 














RELY ON THE LEADER 
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lhere we find that for 78 amp. 
tor the maximum size protective 
levice for the motor branch circuit 
vould be rated at 2 


uuld require a 400 amp. unit and 


50 amps. which 
hat likewise for a 27 ar motor, a 
circuit fuse of 90 amps. could 

used and this wot require a 100 
unit and for the 15 an motor, 


i OU < np. 1 t, would 


ected against in the controller 


\nyway, why not use time lag fuses 





lected at the proper ratings as shown 


olun . ble 20 and have <¢ 
lumn 5 of Table 2 ind m i all Framed in by 2x4s, this Belt-Air Fan was quickly installed in an outside wall 
tection needed ?—F.N.M.S for a very satisfactory ventilating jo! 


a SIMPLE TO INSTALL! 
Or voowey es  M&Xnd Always In Demand 


tour town caused by a break 





down of the insulation on conductors 


where they leave raceways and enter 
tbinets or boxes. I ould it not be ad- 
visable to require the use of insulating 
ings on all larger conductors to 
juare rd against the abrasion caused by 
m and expansion or building 
whatever ¢ se causes the 

] at the points 


race 


Yes, you ar orrect in your 
ni a . s Left, “Buffalo” Type “L’ Breezo 
assumptiot that insulating Fan, a sturdy “package” exhaust 
of bushings should be used. In unit 
i de n under the new edi 
tion requires the use of an insulating “Buffalo” BELT-AIR FANS are always good sellers. Their square flanged 
type bushing for conductors No. 4 o1 panel with pressed knockouts means fast, cheap installation, as shown above. 
irger wherever they enter a raceway : . : ee 
“<4 “ee Rugged construction throughout, too, means long life on the job. 24” to 48” 
a cabinet, pull box, junction box é 3 : 
pallery gtitter. If you will rement sizes, up to 19,000 cfm., free air delivery. 
uN nde used Buffalo” TYPE “L” BREEZO FANS give 

mductor was ° . 
saber: salbeke a Su a} Wea all the advantages of long life, easy servic- 





bushing was required. Now, under ing and simple installation of the Belt-Air 
Section 3736 b. this bushing is required -plus the convenience of the package unit. 
regardless ot vhether there is any 


Fully assembled ready to install in exhaust- 
deflection or not it irther states that 3 3 


ing from hoods and vats. Motor is isolated 
seceiieae wahiaii -caitnaino anatertal 4 from moisture. 12” to 36” sizes, up to 7300 
Radke eA Hie) queue it) Gea eee Pa ‘ d cfm., at |” static. WRITE FOR BULLETIN 


] 
and 


where conduit bushings are con- 


outside the enclosure to which : sD 3222-F for details on the complete line. 
’ ittached ’ 


3 
¢*" First For 


(Pr ) Fans 


Conduit Fill BUFFALO FORGE COMPANY 


520 BROADWAY BUFFALO, NEW YORK 


Branch Offices in All Principal Cities 
PANEL BREEZO FANS BELTED VENT SETS’ BELT-AIR FANS 
for one round three-conductor lead BREEZ-AIR ATTIC FANS “L” BREEZO FANS “NV” BREEZO FANS 


VICE ¢ rning the “percent 


QO ee ee Canadian Blower S Forge Co., Ltd., Kitchener, Ont. 
* 


area of conduit fill” that would be used 
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for Every Purpose 


V4 to 1000 Kv-a. Single phase 
1 Kv-a. to 2000 Kv-a. 3-phase 


14 Kv-a. Single Phase 
460/230 to 230/115 voit 


To operate 115 volt lighting and portable equip- 
ment from 230, 460 or 575 volt power circuits. 


To operate special equipment from standard circuits. 


To change odd voltages to standard voltages, and 
phase changing. 





For indoor installations 
without fire-proof vaults 








Unit Sub-Stations 


For interior high voltage distribution systems 
with transformers at load centers. 


Sizes up to 2000 Kv-a. and up to 15,000 volts. 


“7588 
. — 
i v * 


15 Kv-a. 3-phase 
Wali mounting type. 
Showing connection 
compartment with 
solderless terminals 





2000 Kv-a. 12,000 volt sub-station, with primary fused load interrupter switch, 
temperature indicator and alarm, and extra contacts that may be used 
to operate forced draft fans to increase capacity 25% 





Sales Engineers in Principal Cities 


Sorgel Electric Co., 836 W. National Ave., Milwaukee 4, Wis. 


Pioneers in the Development and Manufacturing of Air-Cooled Transformers 
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covered cable. I believe the 
ol her 550% of 
should be either 55% or 40%, 


7S 


Inswer 
but am 


not sure which. 


should | 
lumi 
hanes 
rhere 
igle lead cove! 
three conductors 
iound that the area of the 
conduit 
shown in the first column under “Lead 


Covered” in Table 12.—F.N.M.S 


lot exceed 55% 


Conductors Operating 
At More Than 150 
Volts To Ground 


, » , q - . 
On a phase, 4 wire, delta 
e ‘ a ; eunks 
connected service, the voltage 


yround is 110 volts. On all of m 
ircuits however the 

nspector made me use double lock- 
or grounding bushings. What 

le covers this requirement ?—W.W. 


{ Section 2574 of the Code re 
@ quires any conduit system, 
containing a 


ore than 150 volts to 


fnree phase power « 


conductor yperating at 
ground, be 
provided with additional fittings which 
will provide a more secure method of 
electrical continuity than that obtained 
by the one locknut and bushing pro 

ion. Several 
zed and are -overed by 
Sections 2572 and 2574. In the case 
yvered by your question, two of the 


110 volts 


methods are recog 


lefinitely 


ise conductors operate at 


CHIEF ELECTRICIAN H. A 
left), Filer & Stowell Co 

check design f an inspection lamp 
with Walter M. Braun of the Daniel 
Woodhead Co., at recent Milwaukee EME 


now 


Krogstad 
Milwaukee, 
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’ ° d 
to ground. The third conductor, how- A Journeyman $s Tool, built to stand up un er 
ever, operates at about 187 volts to e H | 
ground. Since this exceeds 150 volts | GQMSTONT, on-the-job Contractor or Industrial use 
hiscriticam RAM. | SC 


e , 
type pan fixture is mounted di- 


rectly against an outlet box, is it per- 
missible to pull No. 14 type R wire to 
that box to supply such 


—R.E.A. 


A It will depend entirely upon 
e the maximum 


temperature 
which this fixture will attain as Sec- 


a fixture? 


tion 4179 of the Code states that con \ Saves more time than any tool in your kit. 
ductors having insulation suitable for 

having insulat suital ; ; 
the temperatures encountered shall be \ Fits any heavy duty “" drill—saws any material. 
used and inasmuch as it is possible to : . 
have an approved fixture attain a tem @ NO STARTING HOLE NEEDED...Simply place guide next to 
‘ tur - 140 4 ii F ‘ et : material and “rock” tooi into an upright position. 
erature above degrees fF. 1 De ” 
se . "A. Sidbess deed 3 @ CUTS RIGHT THRU IMBEDDED NAILS. . . wood, plaster, iron 
comes an individual problem on_ the pipe, sheet metal, ‘‘Transite” and most other materials 
even in cramped quarters. 

@ FITS ANY HEAVY DUTY 14” or %4o” DRILL...as easy as changing 
shall use for the circuit supplying each bits! Overall length only 10%"; weight only 3 lbs. 6 ozs. 
different type of fixture. As an illus @ ANTI-FRICTION REPLACEABLE BEARINGS—BUILT-IN BLOWER ... 
tration, fixtures approved for use in a Blower keeps tool comfortably cool even under continuous 
buildi yee ate ea : use — blows dust and chips away from cutting line. All fric- 
Tne. Or ererycalmueve: COMO enreleNs tion surfaces are of ‘‘Oilite,’”” phosphor bronze or high speed 
ball bearings. All wearing parts are replaceable. 


part of the contractor to determin 
the type of insulated conductor he 


may operate at temperatures not to ex 
ceed 302 degrees F. while fixtures ap Write for Bulletin No. 5Y 
proved for use where they may be 


installed adjacent to combustible mate- TOOL SALES CORPORATION sorties, iinois 4 
rial are limited to temperatures not to 
exceed 194 degrees F. Hence you can 


; ilizin l — SSS SSE SS 
insulations whenever circuit conduc _ SS SS . 
tors are subject to temperatures such : SSS 

2s this. In fact, it is not uncommon ——— 
. = 


today to have installations where spe ——— 
== 


see the necessity of utilizing special 


al heat resistant types of fixture wire 
1st be run through a suitable metal 
raceway extending not more than six 

from the fixture to an outlet box 
ere ordinary building wire termi 


tes G.R 


\ 
Using Socket For : F797? 1h Originators of Underdome Bells 


Cord Attachment , A basically new principle in A. C. contaet- 
less vibrating bell construction. Distinctly 

Vhat rule in the Code savs | different from other vibrating bells. A 

© can’t install a ceiling outlet g prolonged vibration of bell shell results in 


q of a cord and porcelain tj. a greater sound carrying power. 
socket and then plug a portable device y 


Only one moving part minimizes wear 
and assures long life. No contacts to spark, 
are, stick or wear. Available in 214” or 3” 


such as a flat tron, into the s 


2 
diameters, for operation on standard volt- 
ages; with adapter plate for mounting on 
standard outlet boxes. 

Also available in a variety of mounting arrange- 
ments and finishes to accommodate assembly de- 


14 
olders_ only. t 
lampholder cannot be used as ; sign requirements of original equipment manu- 


. r : . , facturers. Write for literature MB. 3. 
ne in your question. uld 

stall a receptacle utiet il th > end ot : 

the cord but if you ar plannins Y Whuslock SIGNALS 
ve a 1000 watt fat ton, he sure the , SIGNAL 
rd has sufficient carrying capacity. ENGINEERING & MFG. CO 


-B.A McD. y 154 WEST 14 oT NEW YORK 11 
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REMOTE CONTROL 
CIRCUIT SAFETY  rrom pact 79 


For FASTER INSTALLATION... ::iivc cco: sonnenis: 


tion requires the mounting of a coun- 
terbalance on the arm, which would 


BETTER JOBS surely open the circuit if the float fell 
a & oe of 


Where the upper and lower limits of 
float-travel span a distance of several 
feet, the float is suspended on a chain 
or cable with a counterbalance weight 
on the other end. The chain travels 


BLACKHAWK INDUSTRIES over sheaves ond through ate or 


loops at each end of the switch rocker 
FITTINGS and FIXTURES irm. Stops are mounted on the chain 
to trip the arm at extremes of travel. 
lhese stops should not be simple col- 
lars that depend on set screws. A 
better choice would be split balls with 


through-bolts. 
Blackhawk Snap-Straps for Rigid and ee 


Thinwall Conduit. Exclusive self-holding 
feature saves time, eliminates fumbling 


The secondary defense for this type 
of switch might be some tripping de- 
; vice coupled in the circuit and mounted 
and dropping, makes difficult installa- Nigh: Y ‘ , : 
below the counterbalance’ weight, 


tions easier. Made of heavy guage steel, ; 
which would act to open the circuit if 


zinc plated after fabrication. Wide range ; ; 2 
of sizes for rigid and thinwall conduit. the weight fell on it. 

Only Blackhawk has Snap-Straps. Pat. Pend. We come now to thermostats, which 
in industrial use nearly always con- 
trol destructive forces. They are 
usually backed up by limit controls 
connected in the control circuit or by 
other suitable means. In an electrically 
heated furnace, salt bath, or soft 
metals-melting operation, the limit 


No. 1426 Conduit Entrance Caps. Special 
high strength, non-corrosive aluminum 
alloy Easy and positive to position. 
Filister head cap holding screws. Threads 


i For 2, 3, 4, 0 wire 2 , . 
clean and full cut. For 2, 2 5 control could consist of a simple Tusi- 


eevee ble link which can open the circuit. 
In a fuel fired heater there is always 
some automatic shutoff device placed 
No. 600 Watertite Connectors for Service directly in the pilot flame, in addition 
Entrance Cable. Smooth non-rusting to the safety limit-control. This pilot 
casting fitted with live rubber grommet control may be thermomechanical, 
for long time protection. Clean, easy thermoelectric, or it may trigger an 
running threads and tapered point screws electronic circuit and depend on con- 
for fast installation. duction of the flame. One such circuit 
even depends on the flame to rectify 
alternating current, permitting only 

No. 410 Non-Watertight Connectors. pulses in one direction. 
Has heavy steel locknut and steel cable The secondary defense for a thermo- 
clamps. Extra long screws make it easy stat, and for the other control de- 
for electrician to insert cable. Use with vices we have discussed, may of course 
service entrance cable, and larger sizes include warning lights, horns, etc. The 
of non-metallic sheathed cable limit control for an air heated or 
steam heated oven or tank would 
usually be another device on the 


WHEN YOU BUY ASK FOR B-I order of the thermostat. Care must 


be used in placing of thermostats and 


Sold only through electrical wholesalers limit controls so that they don’t give 
false action. As a simple example: in 


BLACKHAWK INDUSTRIES a residence, the thermostat must be 
DUBUQUE, IOWA placed as far as possible from doors, 
7 


windows, fireplaces, and other heating 





E Cable Fittings © Staples © Yord Lights equipment 
| ae | F Sill Plates © tLocknuts and Bushings © Wire TI \ , ne ; - 
ac aw Holders @ Fluorescent Brackets © Cable and he photoelectric relay circuit comes 
d fri Conduit Straps © Connectors ©@ Box Supports In Many arrangements and is used 
c [as ustries Conduit Entrance Cops for countless different tasks but the 


principle is always the same. The con- 
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77; me 
HOMME 


™ ' <a 
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use one of these 6 Reduced Voltage Starters 


To prevent damage to many machines or to mate- 
rials in process, squirrel cage motors often need 
gradual acceleration. For such applications, one 
of these reduced voltage starters will provide the 
desired speed-torque control. 


This line of A-B starters is extremely versatile, pro- 
viding either manual or automatic starting ... with 
2 or 3 step acceleration...or stepless control 
up to full speed... to fit the most critical motor 
starting requirement. 


MANUAL—TRANSFORMER TYPE MANUAL—COMPRESSION TYPE AUTOMATIC—3 STEP RESISTANCE 


Automatic resistance starter up to 400 hp, 
220-600 v max. Accelerates squirrel 


Manval transformer type starter up to 125 
hp, 220 v; 250 hp, 600 v max. Air break 


Manual compression resistance starter up 
to 50 hp, 220-600 v max. Graphite discs 


or oil immersed con 
tacts. Automatic reset 
overload relays 
Time delay mech 
anism determines 
proper time interval 
for manual switch 


over of hand lever 


BULLETIN 646 


in the insulated tubes 
are compressed with 
the hand lever for 
stepless speed con 
trol. Ideal starters 
for chain or belt 
drives. Overload 
relay protection 


BULLETIN 640 


cage motors in 3 
steps. Resistors easily 
adjusted for ideal 
starting of motors on 
power networks For 
more than 3-point 
control, use Bulletin 
742 starter, below. 


BULLETIN 741 


AUTOMATIC—TRANSFORMER TYPE 


Automatic reduced voltage starter up to 
300 hp, 600 v mox. An accurate timing 


AUTOMATIC—2 STEP COMPRESSION 


Automatic resistance starter with preset 


AUTOMATIC—STEPLESS TYPE 


Fully automatic resistance starter with sole- 


adjustable graphite resistors up to 250 hp, noid controlled graphite disc resistors 





relay controls the ac 


tight enclosures 


220-600 v max 
Push button closes 
starting circuit 
through resistors. 
Later, timing relay 
closes running con 
tactor and cuts out 
the starting resistors 


rated up to 500 hp, 
220-600 v max. 
Stepless control of 
current and speed. 
Acceleration adijust- 
able to avoid lamp 
flicker. Overload 


relay protection. 


BULLETIN 742 


White for Bulletins to Allen-Bradley Co., 1316 South Second Street, Milwaukee 4, Wisconsin 


. celerating time. Op 

~ erator touches stort 

“ed j button—the starter 

? 1] does the rest. Avail 

| able in standard, 

. watertight, and dust 
“ ~ 


BULLETIN 746 BULLETIN 740 


acai 
8 


Sau < 





for VELVET SMOOTH ACCELERATION 


Cutaway view of Allen- 
Bradley graphite resistor tube 
showing discs, insulating lining, 
and the pressure terminal. 


With these Allen-Bradley compression 
resistance starters you can start squirrel 
cage motors with such velvet smoothness 
that there is no voltage dip ...no lamp 


7 S| 


BULLETIN 640 MANUAL 
Stepless Resistance Starter 


The motor current passes 
through the graphite disc re- 
sistors. Compressing them with 
the hand lever reduces the 
starting resistance steplessly 
until it is shunted automatically 
by the running contactor. 


Bulletin 640 manual 
starters have a hand 
lever for manually 
compressing the resis- 
tors. At maximum 
speed position, a mag- 
netic contactor auto- 
matically connects the 
motor to full voltage. 


BULLETINS 740 & 741 AUTOMATIC 
2 and 3 Step Resistance Starters 


In these two resistance starters 
the adjustable resistors are 
arranged in 2 or 3 steps. Each 
step is cut out, successively, by 
timing relays. These starters 
can be easily adjusted for 
equal current inrush per step. 


Bulletin 
740- 
74) 
starters 
ore 
rugged, 
auto- 
matic 
starters. 


flicker. The secret of this stepless acceler- 
ation lies in the smooth control of the 
Allen-Bradley graphite compression re- 
sistors which are shown below. 


BULLETIN 742 AUTOMATIC 
Stepless Resistance Starter 


In this starter, compression of 
the graphite discs is done 
automatically by a solenoid 
mechanism. Absolutely velvet 
smooth acceleration is ob- 
tained. No other starters pro- 
vide similar stepless control. 


Bulletin 742 resistance 
starters prevent lamp 
flicker on network sys- 
tems. They provide 
automatic stepless 
starting for machines 
and processes which 
ore easily damaged 
by sudden starting. 








BULLETIN 646 TRANSFORMER TYPE STARTER 


For loads with high starting friction, requiring sudden 
applications of power, use the Bulletin 646 manual or 
the Bulletin 746 automatic transformer type starters. 








NZ 


w 


> VOLTA 


Write for Bulletins to Allen-Bradley Co., 1316 South Second Street, Milwaukee 4, Wisconsin 





trolling factor must interrupt or dimin- 
ish the direct or reflected application 
of a beam of light upon the photoelec- 
tric tube. Failure of the light beam 
can be insured against by doubling the 
lamps (if the lumen factor is not crit- 
ical) or a relay can be placed in series 
with the lamp to warn of filament 
burnout. 

rhe phototube always controls the 

of current to a controlled sole- 

id or device, or it triggers a relay 
which controls the final equipment. 
The control current will be received 
directly from or coupled to the plate 
circuit of the phototube, or from that 
of a final amplifying tube. Thus, our 
insuring against failure may consist 
of paralleling the tube which supplies 
control current; or a small signal relay 
can be placed in series with the plate 
circuit or in parallel with the main 
control relay. If tubes are paralleled, 
a separate signal relay could be in- 
serted in the plate circuit of each tube. 
Such a relay is used to indicate failure 
or diminishing of plate current or ex- 
cessive current. 

In summary, wherever an electric 
coil or solenoid is used to control some 
operation, the grounded side or phase 
wire of the electrical supply line must 
be connected to one side of the coil 
by the most direct route possible. By 
tl precaution, any fault ground 
occurring in the control circuit will 
not cause a flow of current through the 
coil and give false operation. This as- 
pect was covered more thoroughly in 
the previous article on control circuits. 

It should be pointed out, also, that 
the approval or labeling of control de- 
vices by some agency (such as Under- 
writer’s Laboratories, Inc.) is no 
assurance of their correct operation in 
conjunction with other devices or 
equipment. Let us set up an imaginary 
sequence of events to illustrate. An 
automatic pumping station is built 
around a large hydro-pneumatic water 
pressure tank. The line pressure con- 
trols a supply pump by a pressure 
switch and the magnetic motor con- 
troller. A float mechanism, within the 
tank, controls the operation of an air 
compressor which maintains the pro- 
portion of air to water within the 
tank, 

Due to lack of damping of the gage 
line to the pressure switch, it starts a 
resonant tripping action (as explained 
earlier in this article), stopping and 
immediately restarting the pump till 
its controller freezes in the running 
position. The pump continues to run, 
increases the pressure, and compresses 
the air till the air compressor starts; 
adding its pressure to the affair. 





make 


your 
first 
choice 


ap 
oe 2 
‘> toggle bolts 
Constant efforts to satisfy the numerous Fastening and 
Hanging tasks have resulted in Paine’s “know how.” 
Do as others have done—make Paine your first choice. 
Paine Spring Wing Toggle Bolts provide a secure and 
permanent fastening in hollow walls and ceilings, where 
it is impossible to reach the other side. Reduce installation 


time and accent the quality of your work with Paine 
Spring Wing Toggle Bolts. 


THE PAINE COMPANY 2961 Carroll Ave., Chicago 12, Ill. 


INE’ 
the best craftsmen always take pA E's 


Spring Wing Toggle Bolts Conduit Clamps Star Drills 
Expansion Anchors Pipe Hooks anc Straps Malleable Shields 
“Sudden Depth” Drills Hanger Iron, perforated Special Hanging and 
Wood Screw Anchors Expansion Shells Fastening Devices 
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make thes 
three 
simple tests 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


See why BENJAMIN ‘‘Life-Time”’ 
PORCELAIN ENAMEL REFLECTORS 
are TOP-RATED for industrial lighting 





TOP-RATED FOR HEAT-RESISTANCE! 


This test demonstrates Porcelain Enamel's 
high resistance to hear. It is a mineral (non 
organic) substance actually fused to steel at 
1550° F. Test also gives you an idea of how 
Porcelain Enamel resists severe weather condi- 
uuons, such as climatic changes, humidity or 
other adverse atmospheric conditions. 





TOP-RATED FOR CLEANABILITY! 


Stain test shows how the original efficiency of 
Porcelain Enamel is easily restored by soap- 
and-water cleaning. It demonstrates the un- 
usual characteristic of this glass-hard surface 
tO resist the Stain, deterioration and corrosion 
often caused by contact with chemicals found 
in many industries 





In addition to the exceptional 
stamina of Porcelain Enameled 
Steel Reflectors, which you can 
demonstrate by the “home-made”’ 
tests above, there are other reasons 
for their Top-Rating in industrial 
lighting. 

They are Top-Rated, because they 
combine high reflectivity with high 
diffusion to help insure the right 
quality of light for general illumi- 
nation. Further, they promote seeing 





TOP-RATED FOR DURABILITY! 


This test shows how Porcelain Enamel resists 
wear and scratching, and retains its original 
luster even after severe abrasive service. It is an 
example of how this glass-hard surface, com- 
bined with the strength of steel, gives Porce- 
lain Enamel reflectors the durability needed 
for industrial lighting equipment. 


comfort and provide more light with 
minimum glare. 


FREE! LATEST BENJAMIN BULLETIN ON 
DEFENSE PLANT LIGHTING. Shows 
how specification of Benjamin 
“Life-Time”’ Porcelain Enamel 
Lighting Units helps you attain 
Better Planned Lighting for Defense 
Production. Ask for Bulletin “AD 
5573."’ Benjamin Electric Mfg. 
Co., Dept. H, Des Plaines, Ill. 


BENJAMIN 


Lighting Egeutpucentl 


Sold Exclusively through Electrical Distributors 


SLtec-u 


‘ 


, (RN. 
é is 
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Service Hints For Single Phase Motors 


Understanding of characteristics and construction of repulsion in- 
duction and repulsion-start induction single-phase motors helps deter- 
mine and correct causes preventing motor from carrying rated load. 


ONSTRUCTION operation of the 
repulsion induction motor is quite 
similar to raight re 
pulsion motor, 
commutator 

ill times, 
running away” 
quirrel] cage 


in rotor slots 


principle 
ee 

VCLOW 
squirrel-cage crea 
lorce as a rotor passes synchronous 
speed. Full load 


by brush settings 


speed is determined 
, generally 30 electri 
cal degrees from the live neutral. Such 
motors are ideal for heavy prolonged 
starting periods, such as would be the 


case in air compressor service where 
~ al 1 - , 

congealed oil and frequent low voltage 
Where constant 


ning speed is desirable, such as for re 


is encountered. run 
frigeration duty, repulsion induction 
motors are not recommended 
These motors are reall 
bination of two types. Dun 
periods, up to about 80 
synchronous speed, motot 
mentally 


repulsion type 


governor mechanism 


cuited rotor windings 


s essentially a 
he motor, operating at 


is of the induction type 
Repulsion-start inductior 
constructed with bot! 
vertical 
the horizontal 
ride 


only 


commutators 

brushes 
continuou vut ul current 
when tl 

fore short ¢ 

of commutat 


by a bronze 


ernor mechani 

shorted. 
Two devices 
Che first 

front et 


brushes. involves 
arm fixed to the 
extending from the brush 

the spring barrel chamber in the com 


By August W. Bohn 
Wagner Electric Corporation 
Saint Louis, Mo, 


are engaged by a knock 
end of the barrel when 
governor weights move the short cir- 
With this 

reduced 


off ring on the 


cuit weights into position. 
construction, brush life is 
vhen end play increases the distance 
! and commutator 


condition, the 


ish holdet 
under 


between 
for, this 


useful length of the brush is materially 


lace 


reduced, 

The for lifting the 
brushes involves a rocker arm linked 
to the spring barrel. Here the com 
plete rocker arm, with the brushes, 
away from the commutator 
short circuiting weights 
moved into position, 
has no effect on the distance between 
I h holder and under 


sect md device 


moves 
when are 


Since end play 


brush commutator 


his arrangement, longer brush life 


generally results 

In operating principle, all repulsion 
start induction 
and pulling up the 
motors then 


} 
simular, 
load as 


between 


motors are 


repulsion when 


75 and 80 percent of synchronous speed 


Sovernor 
weight 


Push rod a 
hort ? 
itcuiting 


necklace 


” 
Sovernor ~ 
spring 


Brush holder 


CUTAWAY VIEW of typical '2-hp 


has been reached, running with the 
load as induction motors. 

The ability to start and pull up the 
load to speed is affected by both op 
erating conditions (such as low volt- 
age, load, belt tightness ) 
and motor defects (such as tight bear 


eXCessiv e 


commutator, 
lack of 
pressure, low grade of brush, poor ad 
justment of governor weights, or short 


corroded improper 


brush 


ngs, 


brush settings, 


proper 


circuits in the rotor). 
Service Hints 


rest equipment, for determining the 
causes for motors failing to pull up, 
includes a hand tachometer, voltmeter 
and dynamometer or other load-testing 
equipment, 

On new installations, overloads or 
low voltage may be the cause of the 
trouble. voltage, reducing the 
notor torque, can be due to undersized 
wiring or excessive distance to the 
main feeder. Normal load should be 
carried by the motor if the voltage is 
10% of that specified on the 
nameplate. 

Checks should also be 
tension and alignment of belts, 


Low 


within 


made for (1) 


proper 
propet 


Commutator 


8rush spring 
Spring borre/ 
index plote 


index plate 
clamp screw 


repulsion-start induction motor shows operation 


of short circuiting and brush lifting mechanism. Position is that existing on starting 
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MOST Advantages tor 


STANDARD DRIP-PROOF MOTORS 
FOR YOUR PROTECTION 


Practically every motor needs protection—from flying 
chips, falling particles, dripping liquids, and the like. 
Also, by far the majority of motors used are of the poly- 
phase, squirrel cage type. 

These requirements are met to a unique degree by this 
series of Fairbanks-Morse motors—with built-in protec- 
tion and superior electrical and mechanical design that 
account for their popularity throughout industry. 

Whether your motor application problems involve 
driving pumps, machine tools, compressors, elevators, 
fans—or any of an infinite number of other applications 
— Fairbanks-Morse Standard Drip-proof Motors deserve 
your early investigation. Call your nearest Fairbanks- 
Morse Sales and Service center. 


) A 
Dim i ee a 
A NAME WorRT 


' —l te 
%, PROTECTION. i any Position 
, SAFETY. 20 Exposed moving Parts 


Mount these motors anywhere—even on the ceil- 
ing or walls. Bearing arms have four bolts spaced 
90° apart, enabling the bearing brackets to be 
adjusted to assure maximum protection. Motor can 
be mounted vertically without any changes in 


bearing construction. 


There is complete safety for the operator. Fin- 


gers can even be placed in vents, for it is not 


- —-> e .* i 
: — q | Prey if 
possible to contact fans due to the protective shield. = ‘ Cy - P| AN 
Smooth, streamlined external contour makes the & To) UNS 
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motor easy to keep clean, easier to maintain. ; 
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Gross Flow Ventilation. .. Comper Spun Rotor 


GLEE CI. 1 IIR 
Oo a * - — 
... OTHER UNIQUE FEATURES Vic’ ay\' >> ~ 

Cross Flow Ventilation is an exclusive Fairbanks- 

Morse design that eliminates hot spots, prolongs the life 

of the stator installation. 

Copperspun Rotor: a truly one-piece indestructible 

copper winding that withstands higher temperatures, has 

high electrical and thermal conductivity, better dynamic 

balance. 

Rugged Frame Construction: Protection in any 

mounting position. 

General purpose continuous duty: rated 40° C. 

and designed to carry 115% load continuously without 

injurious heating (1.15% service factor). 

High efficiency, high power factor, good starting and 

accelerating torques. 

Unique conduit box provides alternate assembly: 

either recessed, flush with frame or conventional external mounting. 


Mounting dimensions conforming to NEMA standards. 


Arrows show double flow of air 
that keeps motors running cool! 
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DRILL, CUT and CHIP 


10 TIMES 
AYE 


in CONCRETE 
and MASONRY 
with 


SYVTRON 





ELECTRIC 
HAMMERS 


They'll save time and money on job 
after job—drilling anchor bolt holes 
in concrete and masonry, channelling 
and cutting holes through walls and 
floors for pipe and conduit, scaling 
rust and old paint. 


There’s no cams or gears—just 3600 
powerful blows per minute of one work- 


ing part—THE PISTON! 
Operate from 110 volt or 220 volt A.C. 


Write for literature 


SYNTRON COMPANY 


690 Lexington Homer City. Pa. 


TYPICAL ROTOR of fractional-horsepower repulsion-start induction motor, with 


brush holder and short-circuiting mechanism removed with the exception of push 
rods and governor weights. In assembling, place t 


j barrel spring (1) in bore of com 
mutator, flat side against push rods f short-circuiting weights u 
} ie 9 p 


Set rocker arm and brush holder assembly (2) against spring barrel and place spring 
barrel assembly (3) in counter bore of 


ind free end 


pring barrel with a small amount of grease 
rubbed on both sides of spring barrel extension washer 


Slip governor spring (4 
over shaft against spring barrel extension place 


jovernor spring retainer (5) flat 
jown so that spring retainer (6) can be inserted 
in groove of shaft. When pressure on spring is released, retainer washer is held in 
place by flange of retainer. Spacing washer (7) is sometimes used between gov- 
ernor spring and retainer to make spring stronger, thus raising throw-out speed of 
governor weights. Slide washers (8) over bearing surface of shaft so they will rest 
against shoulder in the following order: thrust cage with resilient washer, steel 
shim washers as required, and bakelite washer 
in motor. 


side down against spring, and pre 


Rotor is now ready for assembling 


r are insulated from the commutator 


f sandpaper placed beneath 


e paper sic 
1 muti Full 
applied the stator 
rotor can be revolved freely 
I are present. If 
a short circuit, the rotor will 
When the 


can be held in a hung 


several positions. 


until a hot spot appears in 
rotor winding, 
horted coil The 


either in the winding or between bars 


indicating the 
winding may be 


mutator 
Brush Setting 


et at the factory in 
ndividual rotors and 
be checked 

marks that 

commutator 

marks on 

rim and on the motor 

turning a frame, or a positioning dowel pin will 


motor } 


exact positioning of the 
1 to the stator. When 
rotor is rewound or 
» reset in ac 
its, and new 

ndplate. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE MAY, 1951 























FOR EASY FISHING... 
choove your cond fame Cantall Big f 


You'll reduce hang-ups and kinked wires when 
you fish through Central Conduit. It's smooth and 
uniform inside, and makes-up tight to reduce 
hang-ups at joints. 


Four types of Central Conduit let you pick the 


best one for each job. There are 3 types of full- 
weight rigid . . . “Cenlaco” with a hot-dipped 
galvanized finish inside and out... “Central 
White” with electro-galvanized zinc outside and 
black enamel inside . . . “Central Black” with 
black enamel inside and out... and “Central 
EMT", light-weight sturdy steel conduit that's 


electrogalvanized outside, black enameled inside. 





All Central Conduit is approved by Underwriters’ 
Laboratories and the National Electrical Code 
. and backed by our 111 years of tubular 


production experience. 


Demand for Central Conduit far exceeds the 
supply . . . but your supply house is filling orders 


as quickly and as fairly as he possibly can. 


SPANG-CHALFANT 


Division of The Nati | Supply Comp 
GENERAL SALES OFFICE: Grant Bidg., cunheeds Pa. 
District Offices and Sales Representatives in Principal Cities 
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PLIERS THAT 


OIL 


THEMSELVES! 





¥ Exploded view 
of joint 


/ 
] 
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UTICA’S 
* 259P-8 


UTICA’s Lubring line of pliers— 
the very finest you can buy any- 
where —is engineered for men 
to whom pliers are important. 
They're drop forged, precision- 
machined — and cutting edges 
are induction hardened by a spe- 
cial UTICA process. 


Each UTICA “Lubring” pliers has 
a ring of porous iron floating in 
the joint. This ring serves as a 
tiny reservoir for oil and releases 
it to the joint as it’s needed. 


In these days of limited re- 
placements, why not make sure 
you get the long life and quality 
that go with UTICA? 


————— 


UTICA Drop Forge & Tool Corp. 
Utica 4, New York 


In Canodo 
Adiam Tool & Supply Co., Ltd., Montreal 
Walls-lrons, Ltd., Winnipeg 


Ss 


AND THE WORLD'S BEST TOOLS ARE MADE IN U.S. A. 





CUTAWAY ROTOR shows position of governor mechanism during starting period. 


Brush holder is held in position by arm on index plate. 


When motor is running, 


brushes should clear commutator and brush holder should be louse on endplate. 


Locating the correct brush position 
can be accomplished by locating the 
live neutral position under full voltage 
The live neutral can be 
recognized by shifting the brushes 
until a slight movement of the brushes 
in either direction will cause rotor 
rotation. Live neutral occurs when 
brushes are set between wound stator 
The other neutral—referred to 

lazy neutral—occurs when 

are located in the middle of 
the wound stator pole. This neutral is 
quite wide and brushes can be moved 
some distance without causing rotor 
rotation. 


conditions. 


poles. 
as the 
brushes 


Brush Setting 


Brushes can be set by two different 
methods after the live neutral has been 
established, so that shops with or with- 
out load-testing facilities can accu- 
rately perform this operation. 

Where load-testing equipment is 
not available, brushes are set on the 
live neutral, the brush holder locking 
screw is tightened and the power is 
turned off. The rotor is then turned 
until one of the commutator segments 
lines up with one side of a brush. 
Holding the rotor stationary, the brush 
holder is loosened and moved approxi- 
mately 14 segments in the direction 
which will give the desired rotation. 
The brush holder is tightened in this 
position although, if the motor does 
not pull up quickly under load when it 
is placed back in actual service, the 
brushes can again be shifted slightly 
for a final adjustment. 

If it is possible to perform a brake 
test, brushes are set for the desired 
rotation and then, under full voltage 
conditions, load is applied until the 


brushes will not come off the com- 
mutator in any position. Brushes are 
shifted until highest speed is attained 
and are locked in that position. 

Brush life is determined by the 
length of time brushes carry current. 
Under normal conditions, brushes will 
carry current for about a second on 
starting and should last for years. 
Rapid wear indicates that brushes are 
carrying current too long, the cause 
of which may be (1) low voltage, 
(2) incorrect brush settings, (3) ex- 
cessive load, (4) dirty or pitted com- 
mutator, (5) faulty governor op- 
eration, (06) weak brush springs, 
(7) brushes sticking in the holder, 
or (8) a defective short-circuit mecha- 
nism. When replacing brushes, it is 
recommended that the same grade as 
those originally furnished by the 
manufacturer be installed. 

Since repulsion-start induction ro- 
tors must be carefully assembled, spe- 
cial attention is recommended when 
checking the commutator bore, the 
adjustment of the governor mechanism 
and the wear of the brushes. 

To insure good contact and proper 
operation of short-circuiting and gov- 
ernor weights, the bore should be 
smooth, for pitting or tool marks will 
cause short-circuit weights to drag 
on the rough surface, and governor 
weights will not operate at the desig- 
nated speeds. When this speed is too 
high, the motor will not pull its load 
or remove the brushes from the com- 
mutator. Poor contact between weights 
and commutator will cause the rotor 
to act as a high resistance unit, reduc- 
ing the running speed and causing ex- 
cessive noise while running. 

Both governor weights must be 
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In-Place Assembly 


--- of louvers, side-panels and reflectors 


After the channels are secured, louvers snap into place from below, lamps 
set in from sides or top, side panels slip into place from above, and the 
fixture is ready to function. Each of these operations can be done by one 
man—with no parts too heavy or awkward for easy ladder work. 

In-Place Assembly of parts of the fixture makes relamping easy—and inspires 
more frequent cleaning of luminaires. It's an additional part of Wakefield's 
Design For Contractors; to save your customer's time and money, and to give 
lighting satisfaction that'll maintain your reputation for fine lighting installations. 


Wide-awake contractors don't say, “Hang the expense!" They say, “Hang 
Wakefield”. 


The F.W.Wakefield Brass Company: Vermilion, Ohio 
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“Whipping tough 
operating problems with 
Dow Corning Silicone 
Electrical Insulation 
has built customer 


confidence for us.” 


MR. R. A. REED, Owner 
R. A. REED ELECTRIC COMPANY 
Los Angeles, California 


Dow Corning Silicones Build 
Rewind Business. Put your cus- 


tomers’ interests first — or put your own 
best interests first. In either case it 
means Class H Insulation made with Dow 
Corning Silicones for hardworking mo- 
tors. Your customers get the best elec- 
trical insulation money can buy; you 
get new business, more profits and an 
A-1 reputation among your customers. 


This new class of electrical insulation 
enables you to solve your customer's 
most difficult motor problems. That's be- 
cause Class H Insulation made with Dow 
Corning Silicones gives greater protec- 
tion against overloads, heat and moisture 
Laboratory tests and on-the-job experi- 
ence prove that Class H Insulation has 
at least 10 times the life and 10 times 
the wet insulation resistance of Class B 
insulating materials. 


Offer Dow Corning Silicone (Class H) 
Insulation for hard working motors and 
you offer a service that sets you up as 
an authority. Your shop gains first con- 
sideration, even for ordinary jobs. You 
earn a better profit margin on Class H 
business; you gain prestige and win 
those new customers that increase your 
total volume of business. 


For full information, call our nearest 
branch office today or write to 
Dept.G-5. / \. 

Dow CORNING 


DOW CORNING (Sous CORPORATION 


MIDLAND MICHIGAN 


ATLANTA * CHICAGO * CLEVELAND * DALLAS 
LOS ANGELES * NEW YORK * WASHINGTON, D.C 


under tension when properly adjusted, 


so, if one weight is not held tightly, | 


the push rod of the opposite weight 
should be 
are unde 


shortened until both weights 
equal tension With the 
governor weights in the out position, 
the face of the spring barrel should 
line up with the commutator face. If 
the barrel is further out than this, 
push rods may be too long and should 
be shortened. Wear will increase the 
governor weight travel. In such a 
case, the felt or rubber cushions, 
apeien st which the weights stop when 
hey fly out, should be repli iced. Metal 
nape can be installed instead of the 
cushions if the resulting clicking noise 
will not be objectionable. It is also 
ll to check the governor and _ its 
support for alignment, for it is possible 
that either part has been bent. 
Brushes and brush holders of re- 
pulsion-start induction motors should 
have long lives, although faster wear 
can be the result of low voltage, ex 
cessive load, dry 


brush settings, a rough c 


incorrect 
ymmutator 
poor contact of brush and commutator, 


bearings 


a rough or oily bore or by a shorted 


should 


rotor. All of these conditions 
be checked carefully. 


Vertical Face Commutator 


Many motors use a rotor with a 
vertical-face commutator with a re- 
cess, bored concentric with the rotor 
shaft, into which a sleeve called a 
spring barrel is fitted so that it can 
slide freely on the shaft. Weights for 
short-circuiting purposes are mounted 
in a groove on the outer surface of 
the spring barrel. 

During the starting period, short- 
circuiting weights and ring are in 
contact, insulated from other parts of 
the rotor. 
to prevent shaft currents destroying 
bearings and shafts. 

Weights are of copper, punched 
with a relief so that, while in the 
running position, they will rest se 
curely and firmly against the com 
mutator segments and the short-cir- 
cuiting ring and completely short 
circuit the rotor. These weights are 
strung on a piece of copper wire and 
this necklace is wrapped around the 
spring barrel with the wire end down 
While the motor is running, centrifu- 
gal force presses these weights against 
the com segments and short-circuiting 
ring. 

On repulsion-start induction motors, 
the brush holder is linked to the spring 
barrel, and moves with it so that 
brushes are lifted from the commuta 
tor when the rotor is shorted. Parts 
are held in position by a governor 
spring until the speed is such that 
centrifugal force overcomes this s pr ing 
pressure. 


This insulation is necessary 


the Now Beaver ModalE 
Pipe and, Bott Machine 


The new low-priced, light- 
weight Beaver Model “E” is a “junior 
edition” of the heavy-duty Beaver Model A— 
which has, for the past 20 years, been the 
recognized leader in the field of portable pipe 
and bolt machines. 

The Model “E” uses the same dieheads— 
the same dies—the same patented inter- 
changeable wheel-and-roller or knife cutoff 
devices—the same reamer arm and cone— 
as the Models A and B. This will be a great 
advantage to thousands of shops now 
equipped with the Beaver Model A or B be- 
cause it eliminates the necessity of carrying 
in stock duplicate dies and parts—thereby 
preventing endless confusion and needless 
And remember, there are 195 
different kinds and sizes of dies instantly 
available for Models A, B or E. 

Although designed primarily for hardware 


expense. 


stores and small piping contractors, BIG 
contractors will find the new Model “E” 
useful on jobs requiring extreme portability. 
A pipe machine is no better than the serv- 
ice back of it and our 50 years of experience 
in this field, and our reputation for high 
quality and friendly service, is your best 
guarantee of complete satisfaction. 


WRITE FOR BULLETIN E 


232-300 Dana Avenue ® Warren, Ohio, U.S. A. 
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“MAN-MADE DAYLIGHT” 


These fixtures in Otis Elevator 
Company's New York offices are 
“PBM" luminous direct-indirect 
units manufactured by Day-Brite 
Lighting, Inc., St. Louis, Mo. They 
consist of fluorescent tubes totally 
enclosed in PLEXIGLAS cylinders. 
White translucent bottom sections 
and clear transparent top sections 
diffuse light downward and per- 
mit it to be reflected from ceiling. 
Fully enclosed design protects 
light sources from dust accumula- 
tion—insures long-time mainte- 
nance of high lighting level with 
occasional easy cleaning. Distri- 
butor: Graybar Electric Co., New 
York City; Electrical Contractor: 
H. C. Ruschmeyer & Son, New York 
City; Architect: Carl J. Kroepel, 
New York City. 
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PLEXIGLAS Lighting... 


Cuts Shadows without Substituting Glare 





When shadows get caught on the point of to good lighting. It gives high level illumina- 


a draftsman’s pencil—or glare gets in his tion with low source brightness. Result:— 
eyes—plans are bound to suffer. Otis Full, pleasant lighting that lets you see with- 


Elevator Company ended these frequent out eyestrain. 


drafting-room annoyances with a new type 
of PLEXIGLAs lighting fixture. Now there’s 
no trouble with shadows or glare on the 


drafting tables. 


In offices. plants, schools, public buildings, 


and homes, white translucent PLEXIGLAS leads 


PLEXIGLAS is easy to erect and maintain, in 
luminous ceiling installations, coffer lighting, 
and individual fixtures. Light weight and 
shatter-resistance mean safety overhead, and 
low-cost. maintenance in the bargain. Full 
information on PLEXIGLAS acrylic plastic for 


lighting is yours without obligation. 


CHEMICALS FOR INDUSTRY 








e A steadily increasing percentage of PLEXIGLAS production, now at 
record levels, is required for the defense mobilization program. The 


supply available for civilian applications is limited. 


Piexicias is a trade-mark, Reg. U. S. Pat. Off and in principal foreign countries 
Canadian Distributor: Crystal Glass & Plastics, Ltd., 54 Duke Street, Toronto, 


Ontario, Canada 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 
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NEW CONTROL 
CENTER 
FINDS READY 


MARKET 


where requirements may 
change any day 


AIR CONDITIONING and miscellaneous motor controls in U.N. Secre- 
tariat Building are operated through this Trumbull CENTR-A-POWER Con- 
trol Center. The control center is fed from the Trumbull FLEX-A-POWER 
LVD busway distribution system running throughout the building. 


Buyers are asking this question about any new 
equipment under consideration: can it be adapted to 
conditions now unforeseen ? 

Phat is why vou'll find vourself weleome when you 
talk about the convertibility —as well as the conven- 
ience, safety and attractive appearance of new 
Trumbull CENTR-A-POWER Control Center. 

Standardized starter-and-disconnect units are 
grouped in pre-fabricated, rigid steel troughs, in any 
arrangement. Any number of troughs can be set up 


in a variety of formations: back-to-back, “U”, “L”, 


etc. The control units. called CENTR-A-PLUGS, which 
are stabbed into silver-plated vertical bus bars, are 
interchangeable from one trough to another. 

Trumbull’s CENTR-A-POWER Control Center is acom- 
panion to the recently announ ed CENTR-A-POWER 
switchboard, and is another in the series of new 
Trumbull developments for greater economy, safety, 
and efficiency in electrical control and distribution. 

Bulletins are available for your interested custom- 
ers. THE TRUMBULL ELECTRIC MANUFACTURING 
COMPANY. Plainville, Conn. 
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LOW-COST INSTALLATION results from standardiza- 
tion of components. From the complete selection of 
troughs and control units, the exact combination can be 
made up to meet any requirements. Floor space is saved 
by the compact all-front-wired trough design. Yet the 
ample gutter saves time by giving easy access to wiring. 


SIDE-VENTILATED CENTR-A-PLUG is stabbed in from 
front. Each unit contains a starter-and-disconnect unit, 
which may be either Trumbull’s new HCI high-capacity 
interrupter safety switch or a Trumbull AT circuit break- 
er. Ventilated side construction, together with trough 
vents top and bottom, keep controls uniformly cool 


TRUMBULL 


EASY TROUGH ADDITION recommends CENTR-A- 
POWER Control Centers for applications where needs 
may change from time to time. Arrangements of both 
troughs and controls can be easily altered or added to, 
and even bus capacity can be increased as conditions re- 


quire without change in insulators or steelwork. 


SAFE, EASY SERVICING is provided by the interlock 
which requires the disconnect handle of the deadfront 
CENTR-A-PLUG to be moved to OFF position before it can 
be opened .. . and by the quick-clip method of attaching 
the control unit to the trough which eliminates the nui- 
sance of screws, nuts, and loose parts. 


ELECTRIC 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
PLAINVILLE, CONN. 








Facile, means better “sight”! 


3 


‘\ 


Model VL-440 


Employees see more... 


do more with LEADER 
fine fluorescent fixtures 


Large amounts of light without confusing shadows or 


glare that interferes with sight help everyone get more done, 
every day, in a well-planned, modern business. Office workers 


and plant personnel alike benefit from the right kind of light 
at the right place, at the right time . . . and production 
is stepped up all along the line. 

Leader fluorescent fixtures, always a step ahead in design 


and engineering, offer you the widest possible selection of fine 


luminaires to choose from ... for the right kind of installation 


in any situation. Leader quality is your assurance 
of satisfactory performance. To get 


acquainted with the Leader line, 


metal , write for catalog, today! 
1U0-240 


) 
Sold and installed by the 


Amica Mo./ Lighting Cgugoment Manufaciunr 
better electrical dealers Hl LEADER ELECTRIC COMPANY « 3500 N. Kedzie Avenue « Chicago 18, Ill 


Leader Electric—Western: 800 One Hundredth Avenue * Oakland 3, California 
Campbell-Leader, Ltd.: Brantford, Ontario, Canada 
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Modern Lighting 





CONSTRUCTION was carried on above the heads of shoppers, with workmen using 


numerous aluminum sectional scaffolds. 


above the ceiling for maintenance cat-walks. 


The arched roof allowed ample space 
The widely-spaced 2-lamp fixtures 


shown above were replaced by continuous rows of channels on 32-inch centers. 


INSTALLED CEILING covers 8000 square feet and provides 65 footcandles of 


illumination for general shopping 
soft white lamps, have 53-fc levels 


Meat counters and delicatessen, lighted by 
Louver cells measure 2-by-2-by-2-inches and 


are constructed in 4-foot square panels of baked enameled aluminum 


Louverall Lighting For Super Market 


Construction with “business going 
on as usual” is often annoying to sales 
and customers alike, so it is 
interesting to hear that a west-coast 
super market actually stepped up their 


De le 
peopl 


volume of sales by 


installation the theme of 


making a relighting 
publicity 


stunt. The installation was for Max 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


Garth’s Best Food Market in Los 
Angeles, and the publicity idea offered 
prizes to the customers whose guesses 
came close to the actual number of 
individual cells in the new louverall 
ceiling. This guessing contest paid 
dividends in attracting new customers 
to the store. Incidentally, the correct 
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number of square cells was 236,123. 

The installation attracted consider- 
able attention from other market own- 
ers as well, for it marked a new 
conception of market environment, 
combining visual, acoustical and ven- 
tilation advantages in a single installa- 
tion. 

Louver feet square 
with aluminum 2-by-2-by-2-inch cells 
providing a 45-degree shielding angle. 
Cells are finished with baked enamel. 
The area covered measures 97- by 87- 
feet, louver panels are suspended 16 
feet from the floor, and single lamp 
rows of continuous channels are spaced 
30 inches above the ceiling at 32-inch 
intervals. In all, there are 342 T-12 
eight-foot lamps and 27 six-foot lamps, 
operating at 430 milliamps. Color of 
lamps is 4500-degrees Kelvin except 
in the the meat 
and delicatessen, where the lamps are 
soft white. Maintained levels of illu- 
mination on counter tops is 65 foot- 
candles beneath the 4500-degree | imps, 
and 53 under the soft whites 

Above the ceiling a 
arched roof, measuring 19 feet 
the louvers along the center line and 
3 feet at side walls, provide ample 
space for cat-walks. This permits re 
lamping and maintenance without di 
turbing the louvered panels or the 
shoppers 

Installed by electrical contractor 
John E. Grady, the installation was 
planned in cooperation with the Illu- 
minating Engineering Unit of the De- 
partment of Water and Power, City 
of Los Angeles. After the installation 
was completed, maintenance was 
vided by Floodlight Service, Inc. 


panels are 4 


areas over counters 


Lamella-type 
above 


pro 


Simple Baffles 
For Small Store 


Many lighting men are 
the 
structural eye-sores and uneven floor 
plans, making it difficult to 
mend a lighting installation which 
will be functional and attractive at the 
same time. This was the case when 
Palman’s, located in the Toledo Spit- 
zer Arcade, decided to relight their 
small store, for the first floor was 
broken up by protruding enclosures 
for storage and fitting rooms and, due 
to this, the ceiling was larger in area 
than the ground floor. In addition, 
since the balcony along one side of 
the store was used as an office for the 


with 


~ea); 
ceilings, 


faced 
problems of tepped 


recom 


155 











WOODEN BAFFLES on widely spaced 
centers form a false ceiling yet permit 
ample light and ventilation while block- 
ing the office and storage areas located 
on the balcony. 


Another new McGill product with the many 

quality extras associated with LEVOLIER 

Switches for over thirty years. Applying this 

proven mechanism to a ‘socket eliminates 

costly socket replacements in rugged indus- 

trial service. Rated at 660 Watts 250 volts 

the LEVOLIER No. 4100 has 14” cap. 4102—PENDANT. 4103- 
¥y’ cap. Brushed brass finish. Underwriters’ Laboratories Inspected. 


-ooleads on 4 points 





HEAVIER SCREW SHELL DOUBLE WALL THICKNESS : 
0 Heavily constructed throughout 8 Cap and casing overlay resulting THE SCALLOPED CEILING ottractively 


with bronze screw shell .006 heav- in double wall thickness over the | ties the two walls together. General 


ier than standard for added mechanism provides added sup- lighting is provided by a continuous 


strength at the lamp base. Extra port for the lever. fluorescent installation along the store 
thick fibre insulating liner. centerline. 


@) car ano casine Lock i 
| owner, a ceiling treatment was desired 
© usts cevouier switch Threaded collar that locks cap piped ager non nagsi 
Dependable rotary action—uni- and casing together prevents to provide privacy, block the View of 
versal lever operated with pull separation with actuating pull. customers, yet permit free air circula- 
from any direction. Convenient Cannot slip over shade threads, tion and allow the owner to supervise 


terminal 5 : 
F ? the sales areas from above. 


The answer, suggested by R. M. 
| Taylor, supervisor of the commercial 
| lighting department of the Toledo 

Edison Company, called for simple 
| 


baffles to be installed in a transverse 
moos. 25 MODEL 41 position on 1-foot centers. Baffles 
I’ rated MODEL 7 6 amp “T” rated — | were constructed of wood, scalloped 
— 6 °“T* wm 125 volt; 3 amp — a 1010 ° Prey 
Fossie | 125 vet: 9 amp - 250 volt. 10 amp and painted to form an attractive false 
250 volt 2 125 volt; amp — ceiling 

thick 350 volt a ee” . : , 
General illumination is provided by 
a continuous row of 2-lamp fixtures 
suspended down the center of the 
hop, while highlights for display 


AVAILABLE FROM YOUR ELECTRICAL WHOLESALER 


; f ’ . | racks and special sales promoting 

For New Catalog | areas are provided by incandescent 

No. 49 Write: é ; a at Ae gee gers 

McGill Manufac- spots mounted as desired above the 

turing Co., Inc., 450 wooden baffles 

N. Campbell St., 2 The installation was by the Fluores- 

¢ Valparaiso, Ind. electrical cent Service Company, electrical con- 
MY Oaee = tractors of Toledo 

Although the installation was a 

simple one (and cost considerably less 

ONLY MGILL MAKES SZevctier SWITCHES than the owner had anticipated), the 


effect is pleasing. 
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SOME “QUOTES” 
ABOUT 


SELLING 


From the Report of the Research and 
Educational Committee of the NECA 
“The general practice among 
electrical contractors is to 
prepare bids on a given 
amount of work as shown in 
a set of plans and specifica- 
tions prepared by others, re- 
gardless of the adequacy of 
the work. No opportunity is 
afforded the contractor to 
utilize his knowledge in the 
field of installation and de- 
sign engineering..." 
“Under such conditions 
price becomes the only sales 
factor...” 


Here’s how DAY-BRITE can help you 


do profitable CREATIVE SELLING’ 


The NECA report points out that when price 
becomes the only sales factor .. . 
... profits per job dwindle — sometimes dis- 
appear altogether. 

.the quality of the job suffers. Third-rate 
materials, shoddy workmanship are often used. 
...and the contractor is always working on a 


hand-to-mouth basis. He cannot plan ahead. 
He cannot grow soundly. 


The report says, “Creative Selling Offers The 
Only Solution.” 

Here Day-Brite can help you. For “creative sell- 
ing” means going out and selling on the basis 


of the “extra” you can offer . . . instead of waiting 
for business to come to you on the basis of 
price alone. 


Day-Brite quality, Day-Brite features give you 
big extras you can sell on such a basis .. . in 
addition to your own knowledge of installation 
and design engineering. And Day-Brite design 
gives both you and the buyer “hidden bonuses” 
in the form of lower installation costs, lower 
maintenance 


Quality can be sold . . . far more profitably than 
“price.” Day-Brite has proved it. Today, Day- 
Brite sells more fluorescent lighting fixtures than 
any other single manufacturer. 


Day-Brite Lighting, Inc., 5402 Bulwer Ave., St. Louis, Mo. 


NOW, MORE THAN EVER 


AMERICA MUST SEE WHAT IT’S DOING 
wHeN 


'T’S Easy To SEE 


“DECIDEDLY BETTER" 


DAY-BRITE 


| T ’S Te my 
Tg lighting Pirtirts 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MAY, 1951 








FLUORESCENT 

FIXTURE PERFORMANCE 
DEPENDS ON 

BALLAST QUALITY 





SOLA SEGUENSIAN 
CONSTANT WATTAGE BALLASTS 


deliver 


more 
lumens 
per watt 


through exclusive circuit design 
for minimum operating cost 

The greater efficiency of SOLA Sequen 
start’ Ballasts is possible through a large 
reduction in core and coil loss, ordinarily 
dissir as heat in co 


your customers with your jor 
Compare SOLA SEQUENSTART® with any 
other ballast. 


J-PFL-144. 
Compare ballast performance — then specify 
the outstanding performer. 


SOLA. 


Sequensiar] 
CONSTANT WATTAGE BALLASTS 


SOLA ELECTRIC COMPANY 
4631 West 16th Street 
Chicago 50, Illinois 
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AVERAGE INTENSITY of 63 footcandles i 


ell louvered ceiling in the Los 


btained by slimline lamps and large 
Angeles office of the National Automobile and 
Casualty Insurance Company. 


Large Cell Louvers For Office 


red ceiling is fea vith high pf t Phe 
ngeles office of 96-inch 

ile and Casualty } 

vhere working 


ted to intens 





Control Panel Has 
Directional Lenses 


N 


CONTROL PANEL consists of sections 


for lighting, motors 


annunciators, heat- 
ning and 
ter 


plumbing 
number wre back- 
me while pane | face 
candescent lensed 


id canopy 
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Ah here ee Te eS Se 


4 TYPES OF WESTINGHOUSE BUS DUCT 
HANDLE ALL LOAD REQUIREMENTS, MEET 
ALL SERVICE CONDITIONS 


Up to 5,000 amperes, Westinghouse Bus Duct provides 
more power per pound of equipment than any system 
of wireway, cable or conduit. 

Westinghouse Duct is quicker and easier to install, 
too, whether the job is a new layout or a change-over. 
Prefabricated sections, in any required length, are 
convenient to handle and mount. No problem, either, 
with sharp turns or limited space—in any plane—with 
standardized tees, ells and crossovers. 

Westinghouse Duct meets any load requirement or 
service condition from power source to machine: 


HIGH POWER 
LABORATORY 
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BUS DUCT IS 
FLEXIBLE 


FOR EXPANDING 
POWER DEMANDS... 


. LOW-IMPEDANCE DUCT .. . Long feeder runs 
from switchgear to remote areas. (For minimum 
voltage drop.) 

. WEATHERPROOF DUCT ... Outside runs from 
transformer to switchgear. ay 

. WEATHERPROOF LOW-IMPEDANCE DUCT... 
For high current-carrying capacity from transformer 
to switchgear. 

. PLUG-IN DUCT . . . For branch runs; brings 
power directly to consuming equipment; plug-ins 
every foot make machine hookups a simple task. 

Call your Westinghouse distributor for complete data, 
or write for Bus Duct Manual B-4272-A, Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 

}-30056 
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FOR MANY INDOOR AND OUTDOOR INSTALLATIONS 


RLM Angle RLM Deep Bowl 


PORCELAIN ENAMELED 
WHITE INSIDE—GREEN OUTSIDE 


RLM Standard Bowl 


A Quality Standard 


that Builds Business for You 


GLASSTEEL DIFFUSER THREADED HOOD: The prin- 
ciple feature of this line is a rolled thread of heavy gauge 
copper connecting the porcelain enameled reflector to three 
types of socket hoods — pendant, outlet box and _hori- 
zontal. The Diffuser delivers a certain per cent of light 
toward the ceiling eliminating unpleasant light contrasts 
in the room. 


o 
QUAD SOCKET REFLECTORS: 5 styles made in various 
sizes for general industrial illumination. Solid neck con- 
struction eliminates all exposed joints and seams. Each has 
a weatherproof top fitting and is available with shock ab- 
sorbing sockets as well as the standard rigid socket. 

3s 
QUAD SHADE HOLDER REFLECTORS: 5 styles made in 
various sizes. The Standard 214” fitter adapts them for use 
with any screw or other type shade holder. 


ol 
HEAVY THREADED REFLECTORS AND SOCKET 
HOODS: Especially serviceable for railroad yards and in- 
dustrial locations where atmo pheric conditions require 
sturdy lighting equipment that can be easily removed for 
cleaning. Made in 4 reflector styles. 


e See the complete line in our Condensed Catalog No. 7 


QUADRANGLE MFG. CO. 


7 OE Ae BO CHICAGO7, ILl 
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RELAMPING is facilitated by canopy fix- 
ture design, for lenses are capable of be- 
ing raised by a slight upward pressure 
and slid over the adjacent glass plate 
The lips of the fixture prevent lenses 
from falling, and servicing does not re 
quire the loosening of screws 


he panel front, and lenses are in two 
sections, permitting maintenance men 
to lift one, slide it above the other 
lens and clean or relamp the fixture 
without having to loosen screws. 





Just As True Today. 


TOO MANY OUTLETS? 


Has ever the house been wired 





that had too many convenience out- 
lets? 

That is a question a local associa- 
tion of electrical contractors and 
dealers has asked us. We do not 
know. In fact, it is difficult to con- 
ceive how a home could be wired too 
well. 

One man told us recently that 
he had one hundred and _ twenty- 
three outlets, not including fixture 
outlets in his nine-room home., It 
seemed like a whole lot to us, but 
the man who was living in the house 
did not feel he had too many out- 
lets. In fact, he said he knew of a 
few more places he could use some. 

Is it possible to have too many 
convenience outlets? We would like 
to hear from our readers on this 
point. 

{n editorial from the ELECTRA- 
GIST, April 1926, 
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there may be a better lighting system— 
but it hasn’t been discovered yet! 





mod ‘ I e stil America’s wal Commercial Lighting 


5 PAT OFFICE 








from everyone’s 
viewpoint... 


Yes, MITCHELL MODULE is still unequalled for effective light f R 
output, unequalled because inch for inch it delivers more light : architect 
per operating dollar than any other louvered commercial 
fixture. MODULE’Ss exclusive Polystyrene plastic louver passes one Y= 
20°. MORE LIGHT than conventional metal louvers—saves utility man \ 
more lighting dollars in every installation. 


= 4 


9 


... mitchell module is 
today’s top lighting buy 





See the proof! Get your copy 
of “MODULE IN ACTION” showing 
ectual installations. Here are sell- 
ing ideas unlimited for lighting 
salesmen, contractors, architects 
and utility representatives. Write 
for your free copy today. 


And MITCHELL MODULE is still the only lighting system that 
custom-fits any installation with standard low-cost units. With 
just 4 simple, inexpensive ‘“‘building blocks of light,’” MODULE 
creates unlimited custom-fitting lighting patterns. Because . pleat iy aa eas eal 
MODULE units fit together simply (both mechanically and MITCHELL MFG. CO. 

electrically) patterns can be rearranged to meet changing iit cues cach espace 
needs —at minimum cost. Send free MODULE IN ACTION brochure 
MODULE’S styling is enduring; stays beautiful, new. No ordinary 
fixtures can match MODULE—still the only lighting system that 


delivers 20°: more light and custom-fits any commercial interior at 
lowest operating cost. 


Firm 





Address 





only MITCHELL makes MODULE 
MITCHELL MANUFACTURING COMPANY ™ Zone___ Stote__ 


2525 N. Clybourn Avenue + Chicago 14, Illingis 
In Canada: Mitchell Mfg. Co., Ltd., 11-25 Davies Avenue, Toronto 
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NEW OFFICERS OF Midwest Electrical Council, Inc., Minneapolis, are: (L to R) 
ecretary—Wm. A. Ritt, St. Peter; president—John Engel, Rochester; tre 
F. M. Tripp, Minneapolis; manager—Gordon Tucker 
Huron, South Dakota 


asurer— 
Minneapolis. Berger Indseth, 
is vice-president 
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It’s a SNAP to convert... 


old defense installations with 
T&B Insuliners to meet 1951 NEC bushing rules* 


3 AY\WNN\ 
: pv 
as 


Add T & B Insuliners to standard bushings 
already installed—or to standard bushings you 
have in stock right now, as you install them— 
and you have bushings insulated to the new 
1951 National Electrical Code Rules. 


Just slip the split Insuliner over the 
conductors. Squeeze it together 
—no tools needed Then snap it into 
position—outward pressure on the 
deep Insuliner groove will keep 

it permanently in place. T&B 
Insuliners, like all T & B fittings, 
carry full aproval. Use them on all 
defense reconversion jobs—and you'll 
wind up with a job that costs less 

to install . . . and gets quick approval 
from your local inspector. 


HT 


Insuliners are typical of the many T & B 

quality fittings recently re-designed to give 

you lowest installed costs. Like all T & B fittings pe 

they’re sold 100°% through T & B wholesalers 

... the only economically sound way for you 

to buy electrical fittings . . . the only way, \ 

under the T & B Plan, that we sell them. Cut ENGINEERED 
your installed costs by using T & B fittings 

—and by buying them through your 

T & B wholesaler. 


*The new 195! NEC bushing rules Paragraphs 2339, 3009, 3736b require you to insulate just about every 
bushing. Write us for copy of complete code rules. 


THE THOMAS & BETTS CO. 


INCORPORATED 
34 Butler Street, 
Elizabeth 1, New Jersey 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
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-+. IF YOU DELIVER, INSTALL AND Jor SERVICE — 


... IF YOUR TRUCK CARRIES ELECTRICAL 
EQUIPMENT AND Jor TOOLS ... 


THIS MORRISON (a/fy-Al/ av 
MAY MEAN EXTRA AE te FOR You 


FROM THIS MINUTE ON 
eS 


Would you like to reduce the costs 
of your service calls ? 


WOULD YOU LIKE A TRUCK SERVICE BODY THAT GIVES YOU 


Larger Loading Space . . . for greater loads ! 


Lower Mounting Height . . . for easier loading and unloading ! 


Greater Structural Strength . . . for heavier loads ! 


Weatherproof and Theftproof Compartments ! 


Easily Designed for Adaptation to Your Individual Needs ! 


IN ONE SERVICE BODY . 
AND ONLY IN ONE . 
THE MORRISON N Gorey All 
YOU GET ALL THIS... AND MORE! 


WANT THE DETAILS ? Then write us for Ser free guide to the s 
selection of truck service bodies. The MORRISON\Carry-All is carried 
in stock for immediate delivery to franchised chassis dealers by 60. 


established truck equipment distributors from coast to coast. 
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LOCAL LIGHTING for a lathe from an 
idjustable fluorescent bracket is demon 
trated to electrical contractor A. B 
Rewald (right) of the Rewald Electric 
Co., Burlington, Wisc., during one of 
the individual conferences held recently 
at a three-day lighting ‘‘school’’ at Gen 
eral Electric Lighting Institute, Nela 
Park, Cleveland Forty-nine electrical 
contractors attended the sessions April 
2, 3, and 4. Walter W. Becky (left) of 
Nela Park, chairman of one of the ses 
sions, points out the need for local light 
ing in industry to Rewald, who is _ in- 
stalling lighting in a defense plant in his 
area. 


amps springing up around industrial 
plant areas and safety becomes a para- 
sunt issue. Inspectors and contrac- 
tors urged development of specifica- 
tions for wiring trailers and trailer 
camp sites. R. A. Peterson, IAEI, told 
the group that both the National Fire 
ion Association and the Trailer 
Manufacturers Association are 
ng independently on the develop- 
This round 
again pointed up the need 
uniform interpretations of 
regulations among inspectors, 
contractors and all concerned with the 
manufacture and installation of electri- 
cal equipment and systems 
At the business session, the newly 
organized Suburban Division, Illinois 
Chapter, IAEI received its charter. 
Fred P. Oliver, chairman, IAEI mem- 
ership committee, made the presenta- 
tion. 
Norman H. Davis, Jr., assistant 
secretary, Underwriters’ Laboratories, 


such a standard 


Inc., Chicago, was elected chairman of 
the Illinois Chapter for the current 
year. Carl E. Evans, field engineer, 
Grain Dealers National Mutual Fire 
Insurance Co., Danville, Ill, was 
chosen as first vice-chairman. C. A. 
Wingfield, supervisor, wiring inspec- 
tion, Commonwealth Edison Co., Chi- 
cago is the second vice-chairman. 
J. Gordon Maltby, chief electrical in- 
spector, Evanston, Ill., is the new 
third vice-chairman. 
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$0 EASY to install...to clean...to relam 


—and these are only a few of its a 


The contractor who puts in Skylike® lighting likes its light weight and ease 
of handling—and the freedom from service call-backs (Skylike is simple in 
construction, simple in wiring—there are no ballasts, starters, accessories, 
or transformers to need attention). 


The man who maintains Skylike likes it because he can relamp it from 
the floor; and because its enamelled ceiling is readily accessible and cleans 


easily with a damp cloth. 


The man who chooses Skylike lighting likes it because he gets the modern 
appearance of fluorescent-type troffers PLUS the many advantages of this 
new application of the silvered-bowl incandescent lamp: 


. High initial and maintained 
light output. 


. Softly diffused shadows. 
. Low brightness and 90° shielding. 
. No flickering, blinking, or hum. 


. Warm color—most desired by 
merchandising experts. 


i 
RELAMP FROM THE 
many economies of 


. Instant starting. 
. Variable lamp size—150- to 500-watt. 
8. No light loss from darkened walls 
or ceilings. 
. Floor-service relamping—no ladders 
or scaffolds. 


. Hermetically sealed silver reflecting surface. 


Even with all these advantages, Skylike 
costs only 1/2 to 43 as much as equipment 
delivering comparable results! It is ver- 
satile in application, too. Units fit 24” x 
24” ceiling tiles, fully or partially recessed, 
or may be surface-mounted—in rows or 
patterns. With a simple accessory, Skylike 
converts for directional or accent lighting. 


FLOOR! One of the 
SKYLIKE ic ite ease 


of maintenance. No stepladder is needed 
for relamping—a lamp changer can be 


used, as shown. 


EASY TO CLEAN—The 87% reflection 
factor of SKYLIKE’s enamelled ceiling is 


easily maintained by occasional cleaning 


with a damp cloth. 
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Send coupon for Skylike booklet 


Graybar Electric Co., Inc. 
Graybar Building, 

420 Lexington Ave. 

New York 17, New York 


Please send me a copy of ‘‘Silvray Louvered Incan- 


descent Lighting Systems”. 


Name___ 





Firm 





Address 





City <email Zone___ State 


$12-45 


an ee cee cee ee ae ee ee ee ee ee ee ee oe ee 
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MARTINDALE GROWLERS 


PORTABLE 
GROWLER 
TYPE U-2 


This Universal Adjustable Growler may 
be used as both an external Growler for 
armatures and an internal Growler for 
stators. It will test armatures from 2” 
diameter up, and stators from 534” diam 
eter up. 


ADJUSTABLE CHICAGO E.M.E. OFFICERS include (L to R) secretary—- C. G. Franks; program 
BENCH committee chairman—W. A. Perry, ass't general supt., Inland Steel Co.; vice 
, — GROWLER president—E. J. Fitzgerald, ass’t works manager, E. |. DuPont deNemours & Co 
East Chicago, Indiana; executive committee member—A. B. Erickson, electrical 
Has adjustable jaws with face length of foreman, Youngstown Sheet & Tube C Indiana Harbor, Ind.; president 
2'2". With jaws closed will test arma Thomas C. Hayes, electrical engineer, Wilson & Company, Chicag 
tures as small as 1” diameter. With jaws 
open, will accommodate armatures as 
large os 18” diameter 
Both types available with or without 
meters. Also six other models 


MARTINDALE WHEEL 
AND GEAR PULLER 


Officers Chosen By 
Northwest NECA 


Elected to lead NECA’s Oregor 
‘olun 1951 are W. R 
“o., president 


Adjustable arms pull straight without 
squeezing the work. Set screws prevent 
spreading 

Made in 2 Styles and 4 Sizes up to 24” 
diameter. 

MARTINDALE COMMSTONES AND 
COMMUTATOR GRINDING TOOLS 


MICA UNDERCUTTERS FOR 

SLOTTING COMMUTATORS ‘“ ‘‘ 
" Five Electric Manufacturers 

Receive Safety Awards 

Nine Motor Driven Types "9 ks gear Pe i _ : 

Write for 64-page Catalog describing these Somes BUSINESS together for 27 years 


and many other products for industrial : Z . : to R) Frank A. R 1 now with 
Maintenance, Safety and Production. p mors in re OIXT AN " f C € ical \olesaler 


MARTINDALE ELECTRIC CO. 
1309 Hird Ave Cleveland 7, Ohio 











166 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 





ACCURATE FRICTION TAPE 


Features the best of material care- 
fully fabricated to provide maximum 
mechanical protection. Available in 
Standard and A.S.T.M. grades. 


4's easier 


taste 
and a TAPES 


ACCURATE your best buy in tape 


for 
every 
wiring 
need! 


ACCURATE RUBBER TAPE 


Offers high elasticity, high dielec- 
tric strength and super aging quali- 
ties. Made in both Standard grade 
and A.S.T.M. — A.A.R. Specification 


"AccuRaTe S 
TAPES 


ACCURATE PLASTIC TAPE 


Thin caliper plus a combination of 
good mechanical and dielectric 
strengths. Recommended for use 
wherever plastic tape is practical. 


for. the electrical industry 


are manufactured to precision standards by 
men who have devoted a lifetime to producing 
tapes of superior quality. Every foot is 
carefully made and constantly inspected to 
assure uniform high quality. The sure way 
to complete tape satisfaction is to specify 
ACCURATE by name — every time. Get all 
the facts on ACCURATE Tape now! Just 
call or write the Accurate Manufacturing 
Company, Garfield, New Jersey, for new 
illustrated literature which includes 
complete specifications and technical data 
covering the entire ACCURATE line of 
quality tapes. There is no obligation. 


= 


MORE THAN A QUARTER CENTURY OF TAPE SPECIALIZATION 
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/o meet any Circuit Protection needs 


CHOOSE FROM THE COMPLETE LINE OF 


I-T-E breakers provide 
consistent, dependable 
overcurrent protection in 


PANELBOARDS + SWITCHBOARDS 
LOAD CENTERS « INDIVIDUAL ENCLOSURES 


The full line of I-T-E molded case circuit breakers 
meets any need. The I-T-E line provides safe, de- 
pendable, overcurrent protection for all lighting, 
power and distribution circuits. 


When you choose a circuit breaker made by I-T-E 
you get: 


LONG LIFE—Rugged, dependable I-T-E construction assures 
maximum service. 

EXTRA SAFETY—Completely enclosed terminals mean 
added protection. Greater pole center spacings afford 
extra electrical clearance. 

EASE OF APPLICATION—Uniform design on multiple 
pole center dimensions provides ease in mounting and 
construction. Special devices are available compactly 
mounted within the breaker case. 


1-T-E circuit breakers cover a full range of ratings: 
Voltages 125—600 volts a-c 
125—250 volts d-c 
Continuous current 1O—600 amperes 
Interrupting capacity 5000— 25,000 amperes 
1, 2, or 3 poles 
Approved by the Underwriters Laboratories, Inc. 


For futther information on circuit breakers to meet your needs, 
write I-T-E Circuit Breaker Company, 19th & Hamilton Streets, 
Philadelphia 30, Pennsylvania, 


1-T-E CIRCUIT BREAKER COMPANY 
Subsidiaries: 
Railway and Industrial Engineering Co., Greensburg, Pa. 
Eastern Power Devices, Ltd., Toronto, Canada 
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MOLDED CASE 
CIRCUIT BREAKERS 


SELECT THE RATINGS AND DEVICES TO FIT YOUR APPLICATION 


0 er 
— wa ‘Sane — 
_ a 
Spee Pesto ta 


if 


Ree 1S-30A 


3c 
Po 
8% 
<8 |<</> 


IPwsV 
< Voltage Rete 3P280 
1P1sVv 


C Vonage Retungs 2 end 3B 


< 
J 
< 


<| 3 
gf 


Interrupting Retings J 3,000 A 


- | 
i 


; 


Underwnters’ Laba Inc 3,000 A 


ad 
< 


Interrupting Retings 7 5,000 A 


vy 


iliie [2 
88/88 
>>i>> 


NEMA 


z(2 


N 
1 
N 
I 
N 
! 
N 
1 


Shunt T 
Aunhary Switch 
Alarm Switch 
Mechanical Intertoct 
Contact 
Non Automatic 
Ou Immersed 
Center Studs 
Drewout Connectors 
Available in 250 V d-c, 600 a-c only 
Non-interchangeable overcurrent trip 
Interchangeable overcurrent trip 


WANT MORE 
INFORMATION? 


Bulletin 5004-D gives de- 
scription of the complete 
|-T-E line. 


Catalog Section 5000 con- 
tains technical selection and 
application data, dimen- 
sions and prices. It's yours 
for the asking. 
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LOOK ! NO HANDS / R. W. Staud 


Rudolph William Staud died March 


ALl 190 1g 28 in Evanston, IIL, after several 


weeks illness. 


Mr. Staud was an executive of Ben 

SQUIRT THE OM ON / jamin Electric Manufacturing Com- 
e pany, Des Plaines, Ill., and one of the 

best known figures in the lighting in 
dustry. He was affiliated with Benja 


Electric as director of public re 





lations and sales promotion since 1927 

For many years Mr. Staud was ac 

tively identified in industry wide activ 

ities relating to the improvement of 

lighting practices and the development 

of high standards of lighting equip 

ment. His activities as a member of 

many industry and Illuminating En 

gineering Society committees provided 

The New “AUTO- an outstanding record of progress in 

GRIP” automatic Ag, a ee rape s a 

citantintsantdvedk. the lighting industry. He served the 

RLM Standards Institute as president 

@ It’s the biggest value in power drives on or bar is needed to operate this chuck. since 1936. He was past president of 
the market! The Oster No. 422 Power Vise The No. 422 Power Vise Stand operates the Illuminating Engineering Society, 
Stand converts hand die-stocks, cutters and from any ordinary light line. Easily portable, in Wixtteenk Yeatuctete’ teas 
reamers to ‘power tools’’—speeds up thread- the machine can be quickly moved where — s = pose . 
ing from two to five times faster than you needed and set up, ready for use, in two Association and the Porcelain n ikel 
can do it by hand! The No. 422 is the minutes. Standard range ‘*” to 2” pipe. Institute He was a director of the 
ONLY power drive with the automatic grip- Range with drive shaft 2'2” to &” pipe. Chicago Lighting Institute and served 


ping “AUTO-GRIP” front chuck. No wrench Write for free bulletin No. 422. in an executive capacity for the light 


THE OSTER MANUFACTURING COMPANY <n 


Main Office and Factory: 2081 E. 61st St., Cleveland 3, Ohio 





Methods Forum Promotes 
Critical Production 


a 
or 0 ern | me ryihda’ rags ¥ “ay mien = 
luction” titled a six-session forum 


presented before over 1000 hand picked 


Th “M d | Ww” b x li Jersey industrial plant management 
nod + inte ee ne } ] + 
and maintenance men during the las 


three weeks of April. On the premise 


i 
that nothing is of greater importance 
t 


to our immediate national security 
@ The Reliance “Model W” is simple in oe Sr ae premenes, Oe cae 
design. economical, and thoroughly cluded such production-fostering topics 
dependable. Available in three types, 
this modern Reliance Switch covers 
practically every time control require- 
ment. Heavy contacts are of pure sil- 
ver and the entire switch is approved 
by Underwriters’ Laboratories for 30 
Amperes at 125 250 volts. Reduction 
gears of the synchronous motor run in 
oil and the housing is sealed for life- 
time lubrication. Constructed through- 
out of the very best materials, the 
“Model W” is built to the high stan- 
dards of quality maintained for forty 
years in the Reliance line. For com- 
plete information, write 


Reliance Automatic Lighting Co. NEW PRESIDENT of the Minnesota 
1937 Mead Street Racine, Wisconsin Electrical Association (contractors out 
side Twin-Cities area) L. A. McClure, 
Luverne (right), receives the Association 
record book from retiring president C. D. 
Burton, Brainerd, at recent annual con- 





vention in Minneapolis 
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“MOLD-CURED” HAZACORDS 


FOR LONGER LIFE... 
LOWER CORD COSTS FOR YOU 





You’ve probably found it true, too, that the ser- 
vice life of portable cords and cables — the true 
measure of cable economy — depends primarily 
on the toughness, lasting qualities and flexibil- 
ity of the sheath. Today’s Hazacords are the 
result of many years of Hazard and Okonite 
experience in developing portable cables and 
cords for unusually severe service, such as en- 
countered in mining operations, 

Every Hazacord is protected with the spe- 
cially developed Hazaprene ZBF Sheath. It’s 
cured under pressure in a continuous metal 
mold which assures optimum vulcanization, 
maximum density, lasting toughness, a smooth, 
wear-resisting surface —and at the same time, 
ample flexibility is maintained. The Hazaprene 
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ZBF Sheath is a time-proved neoprene com- 
pound with maximum resistance to oils, acids, 
chemicals, moisture and weather. In addition, 
it is highly flame-resistant— more than meets 
the flame test requirements of the Federal 
Bureau of Mines and the Pennsylvania Depart- 
ment of Mines. All Hazacords are insulated 
with tough, heat-resisting, long-aging rubber 
compound for full electrical protection. 

It will pay you today to get in touch with 
your Hazard representative for all the facts 
about Hazacords. He can help you start bene- 
fiting from a new high standard of per- 
formance with your portable cords and cables. 
Hazard Insulated Wire Works, Division of 
The Okonite Company, Wilkes-Barre, Pa. 
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For unexcelled dependability and permaneace 


| Specify and Tunstall 
q- a <TIME SWITCHES 


Highest quality material and unexcelled 
craftsmanship combine to make Auto- 
EQUIPPED WITH SYNCHRONOUS, matic Time Switches the 


h ho di id long lif. Cendobiting 
those who deman e depeé 
SELF-STARTING MOTORS backed by an u hee, ! 
Compact, carefully engineered Auto- 
matic Time Switches have new RS 
easily set trip levers. Trip levers and 
are visible t a in attractively 
A.C. OR D.C. OPEN OR CAN TYPE finished, tamper-proof case 


WITH TUBE-BASE PLUG-IN FEATURES Stock. Models: Single Circuit, 
¢ Pole, ze Am ~ ye to Two ¢ 
cuit, Four Pole, 45 Amperes Per TWIN-CITY MANAGERS of electrical 
Caachi Special odes engineered te ” contractors are: (L to R) Dan Gephart 
of the St. Paul Electrical Contractors 


RELAYS Association; and Oscar F. Norgren of 


the Minneapolis group 
Automatic Electric Relays Mi 
able. are built to exacting | em Aa to as power distribution, adjustable-speed 
y. Custom built drives, electric heating sources, ma- 
relays ae eh el Aarti cn Relays terials-handling equipment, planned 
deliver “Diamond Quali * performance... lighting, electronic controls, scheduled 
maintenance, research, and power gen- 
eration. Jointly-sponsored by the Gen- 
eral Electric and Public Service Elec- 
tric & Gas companies, the program 
was led by 27 men from these two com- 
panies; men who, over the 3-week e 
period, traveled to six key Jersey cities 
to more effectively reach production 
men in all parts of the State. 

Power distribution was character- 
ized as the nerve system of industrial 
plants, since “the power system is the 
vital link connecting power sources to 
production machines to produce manu- 
factured products.” Enumerated and 
discussed were such trends in distribu- 
tion systems as load center unit sub- 
stations, plug-in bus duct, higher 
utilization voltages, new types of short- 
circuit protection, and grounding 
methods. Between forum cities, this 
discussion was led alternately by D. L. 
Beeman and G. L. Taft. 

How the output of many machines 
has been doubled and even tripled by 
the application of electric speed con- 
trol was similarly told by H. M. Ken- 
ney and W. D. Lee, who graphically 
illustrated the basic advantages of ad- 
justable-speed drives. It was stated 


2 MILLIONS YES, MILLIONS that, “In the face of today’s critical 


need for increased production, the 


used since 1936 have answers in motor drive applications 
proved their lie in seven clearly defined areas.” 


These included suiting the machines’ 

ese . . 
dependability speed to required tasks, making ma- 
chines more versatile, stepping up 
quality control, reducing waste and 


5741 MARIEMONT AVE. CINCINNATI 27, 0 spoilage, saving vital floor space, re- 


ducing modernization costs and sim- 
FLSCOQ copper Tuse & PRODUCTS, INC. Raat cee 


WRITE FOR 80-PAGE COLOR-ILLUSTRATED CATALOG eng, Bere ae cg y  at 


*, including analysis of batch type 
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How Transite Ducts increase current carrying capacities 


Type cable 3 cdr. 500 MCM Compack Sector, 15 KV 
6th Edition AEIC Spec 

No. of cables—3 (all loaded in one bank 

Daily Load Factor—75% 

Earth Temp. ambient—20 C 


Transite 


Total Therm. Res. to Dielectric Loss 

(C watts/ft.) 66 
Total Therm. Res. to Copper Loss (C watts/ft 44 
Temp. Rise from Dielectric loss (C “ 
Allowable Rise for Copper loss (C 1 
Allowable Watts per ft. cable 4 
Allowable Current—(Amps. per cdr 386 
Allowable Current—(Relative % 105.6 


4 











© 


Johns-Manville Td 
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... reducing copper losses 
... increasing current capacity 
... prolonging insulation life 


OU REDUCE copper losses . . . increase current 
bane capacity... and prolong insulation life, 
when you run your cables in Transite* Ducts. 

Current carrying capacities can be increased in a 
typical duct bank as much as 5%, or 17R losses can be 
reduced 11%, for cables located in Transite as com- 
pared with other ducts used for power circuits. 

And, Transite Ducts assure permanent duct banks 
because Transite is incombustible; is immune to rust 
and rot; is unaffected by electrolysis; will not slag 
under action of an arc, and will retain its high origi- 
nal strength. 

An unusually smooth bore assures no injury to cable 
sheath, either in natural movement under load, or 
when pulling-in cables. Long, lightweight lengths can 
be quickly and economically installed. In addition, a 
full line of fittings simplifies even the most compli- 
cated of installations. 


For full information on Transite Ducts, m 
write for Data Book DS-410. Johns-Manville, JM 
Box 290, New York 16, N. Y. LY] 


*Reg. U. S. Pat. Off 


TRANSITE CONDUIT— 

TRANSITE KORDUCT— for exposed work and 
for installation in installation underground without 

concrete @ concrete encasement 
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"> STOP FLASH 


SAVE CASH—CALL 
A SYLVANIA COP FATHER AND SOM form o duo of pres 


tric Co., Minneapolis, is president of the 

| Minneapolis Electrical Contractors As 

> That's right, Sylvania COP (Cut-Out Premium) sociation. W. N. Collins, Collins-Hegberg 

‘COP. 40 starters save money by cutting out flashing tubes Electric Co., St. Paul, is president of the 
- 





which can damage ballasts, waste current. St. Paul Electrical Contractors Assn 
Your customers will be glad to know about 


MADE in U.SA this dollar-saving, time-saving item. Insist they 
guard every fluorescent circuit with Sylvania p 
SS tke COP starters. For full information address: and continuous furnaces. Industrial 
Sylvania Electric Products Inc., Dept. L-6405, electric heaters were also presented for 


1740 Broadway, New York 19, N. Y. heating liquids, surfaces, process air, 
metals and pipelines. This group -of 


units covered screw-in and over-the 
side immersion heaters, tubular and 
strip heaters, cartridges, finned ele- 


t 
ments and flexible resistance-wire 





FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; RADIO TUBES; TELEVISION PICTURE | sites. 
TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT, PHOTOLAMPS; TELEVISION SETS “The . et 


cost of materials handling in a 

manufacturing plant is seldom less 

Prest han 20% of the total cost of the manu- 
v- ‘Ofte factured article and, in certain bulk 


Trade-Mark : industries, this can rise to 80%. The 


e general average for all industry is fror 
5-in-| Outfit 25 to 30%,” stated H. T, Todd and 
: Pus Elledge. They showed how to 
nanpower (today’s key to 
production) with horsepower, 

ting their points by reference 

latest equipment, methods and tech- 
niques in the materials-handling field 
Light—the indispensable member of 
production team was discussed by 

he Public Service team of Leon T 
Johnson and Eugene M. Fahey in a 
luologue combining slides and ex 


1.23 


5-in-1 Precision Outfit 


its. In their presentation, stressing 


Precision Flame Control for s-etp altioat becca pe cate gong 
til 1 } Ce ) € I Iile t Se € 
SOLDERING, HEATING, BRAZING visu ul task and the available light, they 


entioned WPB statistics to prove 

that adequate, well designed lighting 

An all ‘round outfit—as easy to ...No pumping, priming, or generating reduced the number of rejects, pro 
use on a pole or underground as in ...No smoke or fumes. duced better workmanship, helped 
the shop... Four stems and soldering Ask your nearest “Prest-O-Lite” older workers to continue on the job, 
copper handle all soldering, heating, Jobber or write us for further details. resulted in less eyestrain, fewer acci- 
lents, better morale and better house- 
keeping. They also demonstrated that 


ire dependent upon 


and brazing work...Needle valve Linde Air Products Company, a Division 
control gives exact flame and heat of Union Carbide and Carbon Corpo- 
for each job... Lights instantly at full ration, 30 E. 42nd Street, New York 


size, un contrast and time 
heat regardless of drafts or weather 17,N. Y. “xamples of good and poor lighti 
good ; poor lighting 


The term “Prest-O-Lite” is a registered trade-mark of wer llustrated, and methods for im- 

Union Carbide and Carbon Corporation. proving existing inadequate lighting 
ations were cited. 

that think and act auto 


Order from your local Jobber saticilly. for Vacvatting geedudtion 
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THE NEW 


mee 


ad 


™ 
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ae 
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EIGHTEEN TIMES THE FORCE OF GRAVITY is secured with Polyken Tape No. 276 


TAILORED TO YOUR JOB 


ee 


r= 
| 


f 


Picture taken at the Aerojet Engineering Corp 


Wete over Peoria werent we? 


Shades of Kitty Hawk: 


When a man can get up in the air and, with jet 
power, go over 650 m.p.h., it’s time we oldsters hit 
for the tall weeds. That's more than 10 miles a min- 
ute—or about the distance Pop covered in an hour 
when he cook the eggs to town 


Another use of jet power is in shortening the 
take-off distances of propeller-driven planes. When 
the Aerojet Engineering Corp. introduced JATO 
Jet-Assisted Take-off), distances were cut 50%. But 
possible trouble existed, because when the jet was 
ignited, the terrific initial thrust tended to rip the 
charge loose from its shell 

The Polyken Sales Engineer suggested Polyken 
Industrial Tape No. 276 to lick this problem 
Polyken No. 276, a Fiberglas*-backed pressure-sensi- 
tive tape strong enough to resist a pull of 14,500 
pound-seconds (or 18 times the force of gravity), is 
used to bind the plug and cap assembly that 


secures the charge to the shell. The tape is strong 
enough to keep the charge from moving when the 
powerful energy thrust occurs. 

We tell you the JATO story as an example of how 
tape that’s ‘‘tailored to your job’’ can do things 
you never dreamed tape could do. Let us study 
your problem, and we'll come up with a tape that 
will save you money, time and effort. That's a chal- 
lenge. Won't you take us up on it? 


*Reg. U.S. Pat. Off 


by Owens Corning Fiberglas Corp. 





FREE SAMPLES. Write today for complete 
engineering data, plus samples of Polyken 
No. 276. Address Polyken, Dept ECE, 222 


West Adams Street, Chicago 6, Illinois 











Polyken Industrial Tape, Department of Bauer & Black, Division of The Kendall Company 
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YoeNap-oil-tite 


WHERE OIL AND VAPOR TIGHT 
CONNECTIONS ARE REQUIRED 


pw 


PRE-SESSION HUDDLE at annua! meet 
VAP-OIL-TITE is the Complete Liquid ng of Minnesota Electrical A : 
and Vapor Proof Fitting with a threaded r finds electrical contrac 
positive grounding bushing designed tor 2) Theodore Hojem, West 
exclusively for PlasticCovered Flexible . Buschena, Fulda; and Ev 
Metallic Conduit used for machinery pret yl ayzata, Minn 
and equipment wiring. No other parts , 
_are necessary to make sure sealed 
connections. 


cia 


discu 


Write or wire today for descriptive 
bulletin «MT-102 giving types, 
sizes and prices. 


SIMPLET ELECTRIC COMPANY 


3600 Potomac Ave: * Chicago 51, Illinois 
11 Park Place * New York 7, New York 


eu” 
The New, Improved Hydraulic 


ilies PULLEY PULLER 


Enables one man to remove a pulley, gear, pin- 
$290.00 ion, or other object from a shaft in minutes! No 
ne ves crow bars, sledges, or blowtorches. No damage. 
$655 00 Puller is adjustable, easily moved, rugged. Hun- 


5-ton size 


$62.50 
3 


dreds now in use in industry. 
Write for complete information — Catalog D 


INDUSTRIAL ENGINEERING EQUIPMENT COMPANY 
122 - 124 E. 4th St 


(F.0.B. Factory) 


Davenport, lowa 
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LEVITON MANUFACTURING COMPANY 


2.00 XK t Y'N 22 NEW YORK 


warehouse'’s: Chicago and Los Angeles 
American Insulated Wire Company, Pawtuc 


Visit the LEVITON Booth No. 87-88 at the Wholesalers’ Convention 
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LESS THAN 30) SECONDS 


On the P & RT-3 High Speed Taping \ 


% s 
machine, the average stator coil can be - . 
taped in LESS THAN 30 SECONDS! a 


— 
ee. 
This means MORE COILS, LESS TIME Bn. 


consumed and REDUCED cost of opera- RURAL per sar ag et er 

: — Savsten and Earl Odmark (right) of Od 

tion. PLUS the fact that this high speed mark Electric C Cambridge, Minn., 

taping machine is LESS TIRING on the find that farmers are demanding the 
t neoprene sheathed barn cables when 

— wiring or rewiring their farms 

It's efficient and requires no great skill 


to operate. Clutch mechanism allows 
varying speeds. However, best results 
are obtained at higher speeds. 


A LO AEE 


is of each type 
as presented by = \ 
Rensch, C. D. Peas« 

\head in Research and D 
mn 1 was the question asked 
1750 RPM motor and Write or wire for details ind % red Warren C. Hutchin 


Herrmann who dis 


The T-3 Taping unit 


requires a ‘2 HP 





is available for 


either floor or bench 1 mmercially-available 
juipment and materials. 
taping machine ring } ublic SS 


mounting. Speeds of 

; ervice system engineer C. 
are 500, 750 and S. MacNabb concluded the forum by 
1000 RPM P. O. BOX 1042E ATLANTA, GA briefly recounting the history and de 


t 
riet 








velopment of Jersey’s electrical growth 





is company’s part in keeping 
of the State’s power require- 


“The task assigned to each of 


» the material.” 


em-ceed by Frank C 


e 3 us is clear,” he stated. ‘It is for us, 
t lectric utility, to supply the power 
lt is for you, the industrial plant, to 


> of P. S. and F. W. McChe 
! f G. E., was planned to include 
subj i greatest interest and help 
I re selected after analyzing 
ikeye(-Jau' undreds of replies to an 


engineering cae hee ake oe 


presentations w 


STERLING Z design 1on-con merci u in L non-promoti 
SLO-SPEED 4 Z : os tulhlling the torum's o 


ringing valuable, modern and 


OUTSTANDING FEATURES... timely help on current production prol 


Simplified gear system balanced through ventilation — quiet opera- 

design — compact — rugged — heavy tion— AGMA speeds — long life 

overhung loads—highly efficient— every unit operates in any position. 

abundant lubrication—low output - Patterson Forecasts 
; <a Ask for your copy of pictorial bulletin 

shaft — Herringbone Rotor— positive . is 


No. F-57 showing Sterling Electric Power 1 
oil seals protected streamlined — Drives ‘lurning The Wheels of Industry. Skill Shortage 














W. F. Patterson, Director of the 


. Bureau of Apprenticeship 
ELECTRIC praised the support the National Ap 
MOTORS nticeship program is getting from 


Electrical Contractors 
and — the IBEW, but 


since Korea, more ap 


Plants: New York 51, N. Y.; Los Angeles 22, California; Hamilton, Canada; Santiago, Chile, 


Offices and distributors in all principal cities. rent ire dropping out than are 


nto the program He spoke 
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INSURANCE PROTECTION for electrical 
ntractor employees is the subject f 
this huddle between L to R) R. J 
McMorrow, sale manager Hardware 
Mutual Insurance Co. of Minnesota; E 
H. Fillbrandt, contractor of Winthrop 
Minn.; and A. S. Lund, Glenwood Elec- 
tric Service Glenwood Minnesota 
Group met at Electrical Indu Con 
t 7 in Minneapoli 


18.000 ap 


12.000 


Wiring Devices IAC Meets 


Che Electrical Wiring Devices In 
lustry Advisor ommittec 
ablished } 


Committee 


reé cently 
Advisory 
National 
Production Authority S. Dept 


+ 


es 


of 
Commerce, meeting in 
Washington, D. C., on ril 23, 1951 
L. D. Shank, Chief of the Electrical 
Products Brancl ‘A Building 
Materials Divisior preside 1 at this 
meeting The Committe recom- 
mended to NPA the formation of two 


task Committees tro its ndustrv. t 
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FOR ALL YOUR ELECTRICAL 
PORCELAIN NEEDS 


lis 


GUY STRAIN 
INSULATORS 


Manufactured under rigid con- 
trol standards, from the careful 
selection of materials through 
all steps leading to the top 
quality finished product. Inter- 
nal stress eliminated through 
uniform firing at constant tem- 
peratures, 


Available from large 
stocks of standard 
sizes. 


SPECIFY 
ILLINOIS 
PORCELAIN 


SPOOL 
INSULATORS 


You won't find a better wet process porce- 
lain spool! Here’s the right combination of 
dependable mechanical and electrical 
strength in a wide range of styles and sizes 
produced to the usual high quality stand- 
ards maintained by Illinois. Also manufac- 
tured by the dry process method to your 
specifications. 


HIGH DIELECTRIC STRENGTH 
HIGH MECHANICAL STRENGTH 
EXACT DIMENSIONS 
COMPLETE UNIFORMITY 


ILLINOIS : 


MACOMB, 
ELECTRIC PORCELAIN CO. ILLINOIS 
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NPA told the Committee that, be- 
cause of defense den ands, steel, cop- 
per, aluminum and_ phenolic resin 
molding powders for plastic coverings 
continue in short supply As a 
result, the industry was asked to de 


1] 


WwW 
Vise anv means possible to conserve 
he use of brass and copper. 

Zinc, tin, lead and nickel are also in 

hort supply, NPA told the Commit 

most mills are feeling the 

| ure of defense rated (DO) orders 

But the Controlled Materials Plan, 

cheduled to go into effect at the be 

of the third quarter of the 

, should help alleviate these short 

OR SMALL 4 { F é is those in steel, copper 
iluminum, NPA said 


residential building in March 


At Le ed. was ©) above that of the same month 
pLLELIL ELLE TRANSFORMERS las - NPA told » Committe 


BUILT TO YOUR SPECIFICATIONS the pens wal & sf peerage and 


@ Your special requirements are best handled by 
Standard — builders of reliable transformers for more 
than 30 years. Standard’s ability to economically pro- 
duce large and small high-quality transformers can 
mean real savings for you. Write us today about your 
particular problem. We build al! types of air-cooled, oil 
or Askarel filled transformers from 50 VA to 25,000 
KVA capacities for indoor and outdoor service. 


THE STANDARD TR ORMER COMPANY 
WARREN, OHIO = ¢ _—OFFICES IN PRINCIPAL CITIES 


acute in the imme 
official reported. 


Electrical Wiring 


Licensed under United States Devices } were present at 

AUSTIN [&t=itine ne pr a 
j { pril meeting were as follows: 
; ay é | \rrow-Hart and 


CONNECTORS ‘*@/EF all capi 


Standard 


NO SOLDER, NO TAPE, NO ADDITIONAL TOOLS 


The Austin Screw-on Connector is a molded phenlic———~—— 
plastic shell with a copper coated spring inserted after —= 
molding. Provides 25% lower electrical resistance and 
up to 3 times the tensile strength. STRIP WIRES 


Just strip the wires, insert into connector, and 
twist. The spring expands and rolls a thread onto copper —=e 
conductors. When you stop twisting, the spring tightens 


down and grips conductors firmly. Connector is skirted SCREW ON CONNECTOR 
so insulated portion of wires is drawn up into connector 
for complete insulation. | — 


Write for Information and Prices IT ROLLS THE THREAD ON 


FALLACY OF TRYING to estimate and 
bid on a set of f rly engineered plans 
and specifications is pointed out to Min 
nesota electrical contractor at recent 


THE M.B. AUSTIN COMPANY [iigeciaenione 


neers Borg Neilsen ett ind T E 
NORTHBROOK, ILLINOIS Roche representing the Minnesota As 


ciation of Consulting Engineers 
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HEADING OFFICIAL family of the North 
Dakota Electrical Contractors Associa- 
tion are: vice-president—A. O. Holmes 
left), Holmes Electric Co., Minot; and 
president—Wes Severson, Prairie Elec- 
tric Co., Valley City 


Herman B 

lrenton, N 

Electric Co., Ine., 

rr. D. Foster, G. I 
Conn.; Harvey 

ll, Inc . Bride ort, 
Dorsett, Knox Porcel 
ll lenn.: B 
- Br 





nson, John 


Grey Heads NISA - ae? 


Southeastern Chapter 
Your tool dollars can’t buy safer, 


H. Hall G ut Electric tougher, faster tools than Snap-on 
nvill Heavy-Duty Professional Tools! 

They'll take more punishment and 
deliver more service—as thousands 
of engineers and mechanics can cer- 
tify. They're money-makers—keep a 
mechanic’s productiveness up and ; “> 
cut plant down-time for double ee aS 
dividends. Direct service to industry (i , 
everywhere through 41 factory * . — 
branches. The Snap-on Industrial Using a Snap-on Heavy- 
and General Catalogs belong in your Duty Raiche! and 1% 
files, where you can reach them Cuet Se New Tea 


- et aig holder adjustment on R. R. 
quick { Write— Diesel main generator. 


fr 
Snap-on is the trademark of Wy) Snap-on Jools 
ng Forum Saanaom. Took. Corporation SY coe | cemeeeems A neem: 


THE CHOICE OF BETTER MECHANICS 
SNAP-ON TOOLS 
CORPORATION 


8048-E 28th Avenue 
Kenosha, Wis. 





C-C Lighti 


The Flu SC 





nt Lig 
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—, 


ACW carie Support — 


Engineered by Adalet. 
Type CSREF will sup- 
port and lock cables 
into place. Can be 


+ ’ f . 
used in any position. / 
as 


Easy to install. Sim- 
plifies difficult jobs. 
Type SCSR is a com- 
bination cable support 
and compound-filled 
terminator. 








Write for bulletin describ- 
ing complete series, G-2-51 





14300 LORAIN AVE. 
CLEVELAND 11, OH!IO 














Fans peak performance, 
maximum efficiency 


ee TR 


You can depend on'Frigid’ Fans for the 
best in ventilation. A complete line in- 
cluding Attic Fans, Pedestal, Wall and 
Ceiling Fans, Electrically Reversible 
Window Fans, Hassock Fans, Blowers, 
Shutters, Exhaust Fans, etc 


Write for literature. 


CIRCULATORS §& DEVICES MFG. CORP. 


128-168 THIRTY-SECOND STREET - BROOKLYN 32. N.Y. 





MOTOR SHOP owner F. H. Westphal 
(left), Westphal Electric Co., Janesville, 
Wis., discusses business prospects with 
his sales manager George Thompson at 
Central District Chapter, NISA meeting 
in Chicago. 


Electric Sign Association. The forum 
was devoted to such topics as cold 
cathode application, world acceptance, 
versatility, and potential contribution 
to the present national emergency. Five 
speakers gave short talks, which were 
followed by a lively question and an- 
swer period. 

Chairman of the session was Charles 
Sabatini, president of the Fluorescent 
Lighting Association and president of 
Colonial Electric Products, Inc., East 
Paterson, N. J. He was also first 
speaker, and discussed the “Past, 
Present and Future of Cold Cathode 
Lighting”. 

“Cold cathode lighting started about 
15 years ago”, Mr. Sabatini said. “The 
pioneers in cold cathode lighting were 


not the ‘giants’ of industry”, he re- 


lated, and concluded, “Had the ad- 
vantages of cold cathode lighting been 


STUDYING ELECTRICAL MODERNIZA- 
TION plans of Bullock’s downtown Los 
Angeles store are Howard Stockton, field 
superintendent for R. R. Jones Electric 
Co., contractors on the project; and 
Harold W. Snyder, electrical supervisor 
for Bullock’s, Incorporated 
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supported by ‘the giants’, it would have 
been world shaking”. Lack of informa- 
tion, and the tendency of people to 
resist change, contributed to holding 
back a greater acceptance of c-c light- 
ing, according to Mr. Sabatini. Cold 
cathode’s strong entering wedge (into 
the lighting industry) was World War 
II, when its producers were awake to 
the problem of better lighting for in- 
dustry, he indicated. 

He then discussed c-c lamp life, and 
efficiency, and named eight features of 
c-c lamps. Efficiency is 72% average 
at the end of 8000 hours of burning, 
he stated, and many lamps have been in 
use more than 30 thousand hours 
(burning time). The names of many 
large users were given, including one 
that installed 15 thousand lamps in 


SUPERVISING TRIO for the H. P. Foley 
Company on the Kennecott Copper Corp. 
refinery near Salt Lake City, Utah, were: 
(L. to R) A. O. Staker, general superin- 
tendent; Walter Ross, project superin- 
tendent; and G. A. Ruede, electrical engi- 
neer. 


1936 and today has over 150 thousand 
c-c lamps in use. The standard and 
special applications of c-c lamps were 
also discussed. 

Cold cathode lighting has wide ac- 
ceptance in many foreign countries, 
Mr. Sabatini pointed out, naming Italy, 
Mexico, Cuba, and most South Ameri- 
can countries, among others 

Second speaker was G. W. Miller, 
vice president of Q-R-S Fluorescent 
Lighting Co., Toronto, Canada, who 
discussed “Cold Cathode in Canada”. 
He outlined merchandising techniques 
used by his company to sell c-c light- 
ing, which business they began in 1942 
as an adjunct to their sign business, 
operated under the firm name of “Out- 
door Neon Displays, Ltd.”. Mr. Miller 
reviewed several jobs, how the jobs 
were sold, and stressed the importance 
of separate salesmen and layout men 
for selling c-c lighting as contrasted to 











NOW, POWDER POWER 


~—_ og i eat ew 


DRIVE-IT,, 


ee 


model 122 


HE Drive-It Model “400” now 

steps into the field. A new and 
better than ever powder-powered tool 
for heavy-duty, split-second fastening. 
It is truly the Heavy-Duty Partner to 
the famous Drive-It 300”. 


model 1/38 


DESIGNED FOR ANCHORAGE TO: model 222 


CONCRETE ¢ STEEL e MASONRY 


EXCLUSIVE FEATURES... 


‘\ SURFACE PROTECTOR. 
Prevents splitting when 
fastening wood to concrete 


‘“\ POSITIVE SAFETY. 
Permanently attached, 
adjustable safety pad 


‘\ 25% MORE DRIVING POWER. 


“\ CONTROLLED POWER 
with one power load— 
power plugs control penetration. 


model 300 


Patents pending. 


Drive-it is Underwriters’ 
Laboratory Approved 


Let your DRIVE-IT representative show you how, you, too, 
can save real money. Write TODAY for his name, or for 
additional information on the DRIVE-IT fastening method. 


Distributors from Coast to Coast 
THE POWDER POWER TOOL CORP. 


0702 S. W. Woods Street, Portiand 1, Oregon 
Cleveland Branch: 2075 E. 65th St., Cleveland, Ohio 
Canadian Distributor: Ammo Power Tool Co., itd., Vancouver, B. C. 
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Wid 


FIRST 
WITH 
THE 
FINEST 


eeeee 

First With The Finest for 27 Years in 

Cutting & Threading Machines for 
PIPE « BOLTS © TUBING 


QUIJADA “Chief” Portable Pipe & Bolt 
Threader. Patented automatic chucking 
Range '2" to 2”. By comparison, the 
fastest threader on the market 


eeeee 
First With The Finest for 27 Years in 
Cutting & Threading Machines for 
PIPE © BOLTS © TUBING 


QUIJADA “E-Z” Cutter. Capacity 38” to 
4” pipe & tubing Easiest, fastest & 
cleanest pipe & tube cutter ever designed. 


Sold only through jobbers 
Write for complete information 


QUIJADA TOOL CO., Inc. 


5474 Alhambra Ave. 








184 





Los Angeles 32, Calif. 
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PRODUCTION MANAGER Emil O. Harry 
keeps repaired motors rolling out of Holt 
Electric Motor Company shop in Milwau 
kee; has 30 men on 
tatt 


his motor repair 


ind designers. He 

t necessary to change 
()-R-S_ Fluorescent 
ler to get into war 


ssed 


PROMINENT 


nmtractor as 


IN CHICAGO electrical 
sociation activities are: (L 
9 Walter Fries-Walters C 
F nett, Jr., Kel Burnett Elec 
cted NECA vice 
dent for District 4; and W. J. Howe 


iver 


re © ind newly ele 


t 
n & Company 


THE 


K é&H 


WAY 


CLAMP... LOCK 





Ths 
SWIVEL U-BOLT 
CONNECTOR 
is designed to do just that... 


No Removable Parts 


Easily and Speedily 
Installed 
Sturdily Constructed 


MEET ALL REQUIREMENTS 
85% Copper Alloy © Ample Strength 
High Conductivity © Unaffected by Vibration 
Moisture Resistant 
Sizes Up to 1,000,000 CM. 
Approved by Engineers 
Specify K&H for YOUR Next Job 


For More Details, Sizes and Prices 


WRITE FOR CATALOG 5LC 


KRUEGER & HUDEPOHL 


232-8 VINE ST. * CINCINNATI 2, OHIO 


OKONITE and 
MANSON tapes 


MAY, 1951 





Genuine Soe Says: 


it’s Profit-wise 
to stock 


Wagner 


LINE CONTRACTORS in a huddle at 


satand: Font wk Ceatienaninaiions Gio Rotors 


ractors A ciation convention in Chi 
JO are L to R) Patrick L. Size, Miller 
nstruction Co., Vincennes, Ind.; and 


L. Trawick Victory Electric C 
Mobile, Alabama 


the « 
t from the 
ndustrial 
uring War 
culties of obtain 





lighting by 


nent 


and ex 
s finally 


enough 


You can save real money by replacing burned-out rotors on 
small motors instead of trying to rewind them—you move 
them out fast and keep your winders free for larger jobs that 
make more profit for you. 


Wagner standard rotors make replacement a simple 1-2-3 job. 
There’s no guesswork involved—the exclusive “tell all” label 
on the Wagner Rotor Package, when used with Wagner's 
K & M specification lists, assures the right choice every time! 


Write for your copy of these specification lists and for 
Catalog MU-40. 


WAGNER ELECTRIC CORPORATION 
SALES PROMOTION minded Kar! Krum- 6413 Plymouth Ave., St. Louis 14, Mo., U.S.A. 
mel, partner and general manager of 
Collier Electric Company, Denver electri- - MOTORS - BEARINGS - STANDARD ROTORS 


cal contracting firm, has been active in ‘ BRUSHES - CAPACITORS - COMMUTATORS 
promotion and design of floodlighting 


systems for public recreation areas and 650 AUTHORIZED SERVICE STATIONS 
school athletic fields OR PARTS DISTRIBUTORS 
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FOR SAFETY = = 
GOOD APPEARANCE 
GOOD SERVICE 


All Add Up to | 
Good Business | 


YARDLIGHTS: 


INDUSTRIAL: 
REFLECTORS 


(FOR ALL NEEDS) 
PORCELAIN ENAMELED 


iia 
| 
| 
| 
| 
| 








B. A. HANNEWALD, vice-president and . 
general manager of Scherer Electric Co., = 8972-8974-8976 
Indianapolis motor service organization, Yardlights modern in design, completely wired 
is a keen student of operating efficiency = ned wit sete, ne hate we fa fosce 
and maintains one of the best equipped ‘ | ENAMEL Wethatend twind and crate: 
shops in the state. tions. 4 Available immediately a at your distribu 
getting a start. He blamed normal Send for catalog 
competition of the already established saa Be gt en 
lighting industry, which he termed Weather proof Sockets 
“the industry giants”, for most of their 
troubles, and inferred a lack of co- 
operation for the c-c industry by vari- | 
ous federal agencies. 

At the aituien of Mr. Todd’s ELECTRICAL COMPANY 
talk, Forum Chairman Sabatini com- 900-910 W. Yan Buren St., Chicago 7, Ill. 
mented that the FLA members on the 
panel had reviewed Mr. Todd’s ad- 
dress before coming to the meeting, 
and had approved it as given. 

Mr. Sabatini next introduced Mr. 
Hamell, an attorney of the Depart- 
ment of Justice, Washington, D. C., 

a friend of the c-c industry and 

and a guest at the meeting. 


the Miles Pennybacker, president of 


he 


SQUARE | 


around det to ’ ——— Use QUIK-LABEL Wire Markers 
groun ec r : for fast, positive identification of 
. , wires, cables, coils, circuits, harness- 
Quickly detects and locates grounds in all =~ es...and thousands of other uses. 
wiring systems and equipment. It is the . Simplify installation and mainten- 
answer to the urgent and ever-increasing | ance, prevent costly errors, save 
need for safety, reduction of costs of pro- time and money. 
duction, operation and maintenance of In- Brady QUIK-LABELS stick with- 
dustrial Plants. 3] out moistening. They come on handy, 
NO SHUT-DOWNS NECESSARY pocket sized cards for use right on 
IT ELIMINATES: the job. Over 1000 different markers 
INTERRUPTION OF PRODUCTION— } in stock for immediate 
SHUTTING DOWN OF POWER— shipment...including 
DAMAGE TO PLANT EQUIPMENT all standard NEMA 
when used on isolated (ungrounded) power colors. Colored mar- 
distribution systems. kers eliminate the 
burden of stocking 
Descriptive Bulletin colored wire. Special 
7 PLEXISLE SUPPORTS for cables and con- markers made to 
yet thorough inspection at Milwau- your requirements. 


; 


kee EME by L to R) H. Rodewald, DISTRIBUTORS IN OVER 


— EXCEL ELECTRIC electrician 3riggs & Stratton Corp achettencicnnitnl pense) 
CTCL LMM | {°0>u" Thom, Boogis Johnson Co; A. W. a a 


PAPrTerT Schwind, Unistrut Products Co.; and 


2125 S$. WESTERN AVE. CHICAGO 8 Elmer Griggs, electrician, Briggs & Strat- a8 
- f Milwaukee. sheen “SPRING STREET - CHIPPEWA FALLS. WIS 


Write for Technical Information and 
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“My Day as an 
Electrical 


Contractor” 
OR 


“IT ALWAYS PAYS | ¢ 


To sY RODALE” 


—by Ed Campbell 








“Recently, I've been hearing a lot 
about RODALE’s new TURN-TYTE 
Interlocking Devices. Not only that 
they’re precision-made of the best 
materials ... but that they’re 
INTERCHANGEABLE with simi- 
lar devices now in use. They need 
just a slight turn—and they’re all 
Underwriters’-listed. 

“So, this morning my wholesaler as- 
sured me that they’re just ‘as good 
as advertised’—I gave him a trial 
order for the 
TURN-TYTE 2- 
Wire Cord Con- 
nector Body. 
Made of two 
pieces of molded 
bakelite, with an 
armored base that 
has a cord clamp, 
it has bronze con- 
tacts mounted on 
brass terminals to 
assure positive 
heat-free conductivity. All metal 
straps and armor have rust-and- 
corrosion-resistant coating. Avail- 
able in 10-15 amps (+2100) cord 
hole .500, dia. 11/2"; and 20 amps 
(#2200) cord hole .625, dia. 134”. 
“Later, in estimating on a hospital 
wiring job, I included the new 
TURN-TYTE 2-Wire Armored 
Cap — with cord clamp — in my fig- 
ures. They’re 

made of bakelite 
too, with brass 
blades and termi- 
nals. Cord hole 
.625—O.D. 14%"— 
available in 10-15 
amps (#1026) and 
20 amps (#1226). Cat. No. 1026 


“In the afternoon, for a textile mill 
expansion project, I specified the 
new TURN-TYTE Single Receptacle, 
for plugging in 
sewing and cutting 
machines. Made of 
bakelite, it accom- 
modates all Polar- 
ized and Non-Polar- 
ized caps and stand- 
ard single outlet 
plates. Available in 
10-15 amps(*+ 1020) 
and 20 amps 
(#1220). 











Cat. No. 2100 

















Cat. No. 1020 
“How about YOU? Are you enjoying 
the safety, economy and depend- 
ability of RODALE’s TURN-TYTE In- 
terlocking Devices? For catalog and 
complete details, write Dept. 
ECM-6.” 


RODALE 


MANUFACTURING CO., INC. 
EMMAUS PENNSYLVANIA 











JAMES S. KUSTER, co-partner of Kus- 
ter-Wetzel Electric Co., Long Beach, 
California, enjoys a challenging prob- 
lem. His most recent project is just that. 
His firm is wiring 17,000 houses ard in- 
stalling some 5,000 street light stand- 
ards in the tremendous Lakewood Park 
housing development just outside of 


+, Long Beach. 


Voltair Tubes, Inc., Norwalk, Conn., 
was next introduced, who talked on 
“The Cold Cathode Fluorescent 
Lamp”. He described the technical 
aspects of c-c lamps, and explained 
how and why they differ from “hot 
cathode” fluorescent lamps. 

Bernard F. Greene, consulting engi- 
neer of New York City and Technical 
Director of the Fluorescent Lighting 
Association, gave the final talk on 
“Cold Cathode Engineering”. His 
comments related to both engineering 


and application details, which were | 


supplemented by a number of lantern 
slides showing some outstanding c-c 
lighting installations across the coun- 


| try and in Canada. 


The meeting concluded with a ques- 


| tion and answer period, in which mem- 
| bers and guests took a lively and 
| active part. 


CCECA Re-elects 
Officer Slate 


Leo W. Witz, Continental Electric 
Construction Compay, Chicago, was 
elected for another term as president 
of the Cook County Electrical Con- 
tractors Association in Chicago. Other 
incumbent officers re-elected were: 
vice-president—Frank M. Block, Block 
Electric Company; secretary—Abe 
Sluis Electric; treasurer—Er- 
win Kaufmann, Kaufmann Electric 
Company. All are in Chicago. 

New members of the Board of Di- 
rectors are Leonard Horwitz, Leonard 
Electric Construction Co.; and E. H. 
Wigdahl, Wigdahl Electric Company 


Sluis, 
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, 4 Write for the Kayline > 

< 64-page Catalogue No. 
50. Because, when you 
buy a lighting fixture, 
you buy more than just 
light! . . . You're buying 


installation, maintenance, — 
relamping. All of these 
are part of the price of the 
fixture. You can buy a 
cheaper fixture than Kay- 
line, but with it you buy 
higher replacement costs, 
less dependability, and 
higher upkeep. Write on 
your business letterhead 
for the catalogue that is 
your key to better light- 
ing today!! 

Listed in Sweet's 
Architectural File 


for 1950, Sec. 31A- 
12. 


fe» 
Came. | THE KAYLINE CO. 
2480 East 22nd St. 
Cleveland, Ohio 
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“WOULD NOT SELL IT FOR 
TWICE THE PURCHASE PRICE” 


Says Walter G. Kolb, President, 
Kolb Electric, Washington, D. C., 
of his first Up-Right Scaffold. 


BUILT-IN LEGS... 
INSTANTLY ADJUSTABLE 


for rapid level- 
ing on uneven 
floors or on 
Stairways. 
Eliminates the 
cost of tedious 
screw leveling. 


MOBILE TOWER 
SCAFFOLDS 
up to 45° or higher 
assembied in | to 

15 minutes. 


EXCLUSIVE FEATURES 


That save time & increase profits 


1. Patented one-piece sec- 
tions—no separate frames. 
Each section folds flat. No 
wrenches, wing nuts, bolts 
or loose parts. 

2. Patented casters lock 
swivel and wheel as one. 
3. Welded construction 
provides greater strength 
and safety. 

4. One man assembly— 
each aluminum alloy sec- 
tion can be carried and as- 
sembled easily and safely 
by one man. 


WRITE for 

' Deseriptiv e 

MOBILE TOWER Circular 
SCAFFOLDS 


in desired number 
of 6° or orter 
section units. 


“UP-RIGHT” SCAFFOLDS 


Before buying scaffolds insist 
on a demonstration—then buy 
the best—the one and only 


Dept. 107, 1013 PARDEE ST. @ BERKELEY, CAL. 


Facteries: BERKELEY, 


CALIF., & TETERBORO, N. J. 


OFFICES “IN ALL PRINCIPAL CITIES 


188 


IN NEW QUARTERS | 
re Hugh W 
Myers Electric Company 


motor repair al’ p 


I! considering 
xpansion i owner of 
Salt Lake City 
industrial work 
hi argest v 


lume net 


creasing ?° nop effic 


continually in 


BOOK REVIEW 





Electrical Appliance 
Servicing 
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NEW. . . PRECISION BUILT 
STAR STATIC BALANCERS 


Net 


Cot Swing Capacity Type ey Max Shpg 
Dia Price 
4 $24.75 


Ways Sprd wt 
; 


Wa 
I 


Accurate, Simple, Durable—Order today or 
send for complete details. Write to Dept. EC 


Gelber Company 


162 N. Clinton St Chicago 6, ii! 











FOR ALL 
REPLACEMENTS 
STANDARDIZE 

7 


ON THE 
Li tengel:. 
STARTING 
SWITCH 


Patents 
Pending 


INSTANT START... 

LONG LIFE... DEPENDABILITY! 

For single phase, split phase, or 

capacitor fractional hp single or 
dual voltage motors. 

FROM 1/6 TO 1/3 H.P. INCL., 50/60 CYCLES 

Write to Dept. E for 


information 
and Prices 


ee es ee oe | 
AND COMPANY 


6314 NORTHWEST HIGHWAY 
CHICAGO 31, ILLINOIS 


Veritcm 
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1, Connect wires to receptacle. 
Fits standard 4” or 3'4”" outlet 
box or plaster ring. 


mete 
*Pat. No. D-141024 and 
y, No. 44091 4. Underwriters 
approved. T. M. Reg. U. S 
UTAH CONTRACTORS exploring the Pot. Of 
mpact of present mobilization plans on 
their busines ire L to R) J. E. and N 2. —— hanger to re 
1, W ‘ Ele ie Co - 7 AN EASY WAY TO HANG CHAIN-SUSPENDED FIXTURES coaeeting, mantbtnecanaeuiien. 
waner Robert 


IN LESS TIME...AT LESS COST...WITH LESS WORK Screwdriver only tool needed. 
ike City; and L. A. 
Odgen Electric Co., — 


HYDEE HANGER’ 


“DECIDEDLY BETTER" 
3. Hang the fixture and plug it 
DAY-BRITE in. That's all! Selt-xrounding— 
shi regular 2-wire cord and plug 
Lighting Dtbies 





may be used. 


Hydee Hanger: com 
plete with receptacle, two 
5-ft. chains, “S"’ hooks 
and clips— 


Day-Brite Lighting, Inc., 5402 Bulwer Ave., St. Louis 7, Mo. 
In Canada: Amalgamated Elec. Corp., Ltd., Toronto 6, Ontario 


DISTRIBUTED NATIONALLY BY LEADING ELECTRICAL WHOLESALERS 





= 


‘BLACKBURN 


SPLICE CONNECTOR 
Only 4 Sizes cover wire RANGE 


Made for +4 to 1000 MCM—in only 4 sizes! Ideal for 

end-to-end connections because they are so easy to in- 

stall, and make a neat, compact, easy-to-tape joint. 
ELECTRIC CLUB of Davton. Ohio. has its Note the inspection holes on top and sides, enabling the 
feces | te © mesiieas~Dieie wireman to know that the cables are properly inserted 
Guna ehiamsiiva: emcnitege: Tiaovews: sikh and gripped in place. Order by ampere rating: $100, 
yuate Wiring Bureau; secretary-treasurer $225, S400 or S650. 


T. E. Bennett, power engineer, Dayton 


net SCE: Sone eS JASPER BLACKBURN CORPORATION 


representative, Bussmann Manu . 
hi "Sian n te 35 Madison St. « St. Lovis 6, Mo. + Phone CEntral 3007 
acturing any 
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DONT LET 


DUST, DIRT OR 


WEATHER SHORTEN 


THE SERVICE LIFE 
OF YOUR MOTORS 


—— 


BALDOR 


Seni 


BALL-BEARING 
MOTORS 


These motors are SOLIDLY 
ENCLOSED, cooled by an 
outer-mounted fan in the bell-end. 
They cannot inhale dust or dirt 
and will operate efficiently in all 
kinds of weather. 


BALDOR Streamcooled Motors 
require no dismantling for clean- 
ing. Thus /ess servicing...no 
interruption of pumping or other 
service. Let us tell you more about 
these long service-life BALDOR 
Motors. 


BALDOR ELECTRIC CO. 
4353 DUNCAN AVE. «+ ST.LOUIS 10, MO. 


Sold and serviced in more 
than 300 Trade Centers 
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DIRECTORS OF the Milwaukee 


Maintenance 


Electrical 
association in- 
clude the following industrial plant mem- 
bers: (L to R) E. C. Siller, chief electrician 
Phoenix Hosiery Co.; H. K. Drews, chief 
electrician, Chain Belt Co.; W. Hammar- 
gren, ass’t. plant manager, Lindemann- 
Hoverson Co.; and W. Lampiris, chief 
engineer, Geuder, Paeschke & Frey—all 
of Milwaukee. 


Engineers 


termination of each chapter pertaining 
to the information in the particular 


section being studied and, for the 
auxiliary 
study assignments are recommended. 
The appendix contains first aid 
hints, characteristics of fractional- 
motors and recommended 
servicing equipment. An alphabetical 
index facilitates rapid reference. Pub- 
lished by the McGraw-Hill Book 
New York City, the 

book contains 854 9-by-6-inch pages 

priced at $7.50. 


student or serious reader, 


horsepower 


Company, Inc., 


P. H. DONOHOE is general manager of 
Glow Electric Company, large rebuilt and 
urplu mac 
Ohi A 
kept bu 


in Cincinnati, 
10p crew of about 30 men are 

y repairing and rebuilding every- 

from electric motors and 
to diesel units 


hinery firm 


thing trans 


former 


MINERALLAC 
“PULL-IN” 


COMPOUND 


Mimemartr® 


Eel tba and 
COMPOUND 


APPROVED 


by 
UNDERWRITERS 


LABORATORIES 


For Rubber, Synthetic, Plastic 
or Lead-Covered Wires or Cables 


Approved by Underwriters Laboratories 
for lubricating wires and cables to facil- 
itate pulling them into conduits. Not in- 
jurious to wire or wire covers. Free of 
objectionable odors. White in color. Will 
not drip or run. Conveniently packed in 
pint, % gal., gal. and 5 gal. cans. Avail- 
able through your electrical jobber. 


MINERALLAC ELECTRIC COMPANY 


25 North Peoria Street, Chicago 7, Illinois 


MINERALLAC 





The World's Most Efficient 
a foe} faa wa - 
DRILL 


THE TILDEN ROTARY 
KONKRETE KORE DRILL 


gives lowest cost per foot of concrete 
drilled because it: 


bow ha! 


LL 


Drills at 2 to 6 inches per minute 
Drills reinforcing bars and beams 
in concrete 

Drills up to 30 feet of concrete 
without resharpening 

Gives straight, clean holes for 
anchors, conduit, etc. 

Uses ordinary electric drill 


oe 


Et 


Quiet cutting action gives minimums 
disturbance of surrounding activities. 


1 a 


' , ) ed 


‘ 


jlable 19 
Tilden drill bits are a or 
2 : 
standard sizes : 
diamete . Qu 


sizes 09 © 





% Write today for catalog 
with complete details on these 


revolutionary concrete drill bits. 


TILDEN TOOL MANUFACTURING COMPANY 


209 LOS MOLINOS, SAN CLEMENTE, CALIF. 
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with 
Among the | 6 a rry WATER, GAS “FFFICIENCY” 


Manufacturers ke cee oak CONDUIT 


at any angle to beams 


\ HANGER 


Headquarters Announcements “Trea F 


On open steel construction, Efficiency “Type r 

Westinghouse Electric Corp., Pitts- Conduit Hangers are your best choice for ——— 

burgh, Pa—Mark W. Cresap, Jr., 2"' to 2¥2"" pipe and armored cable. Patented radiat- 

vice-president and assistant to Pres- ing ridges and 5-point gripping surface keep pipe 

ident Gwilym A. Price. and cable suspended dead center, permitting it to 
: be carried securely at any angle to the beam. 

Emerson Electric Mfg. Co., St. Louis, Write today for Catalog 38-A. 

Mo.—Raymond E. Otto, vice-president 

and general sales manager. 


Westinghouse Electric Corp., Bloom- 
field, N. J—Herbert E. Plishker, sales 
manager of the Lamp Division; Harold 
G. Cheney, headquarters administrator 
for lamp sales; Dr. Roland M. Zabel, 
manager of Lamp Division engineer- 
ing. 


General Electric Company, Schenec- 
tady, N. Y.—E. W. Cunningham, act- 
ing manager of Industrial Heating 
Divisions. 

Here Electric Company, Bloom- 
field, N. J—F. J. Van Poppelen, gen- 


eral hast oh of the Air Conditioning 
Department. 








General Electric Company, Fort 
Wayne, Ind.—Elmer F. Paul, manager 
of manufacturing, Specialty Trans- 
former and Ballast Divisions. 


Jefferson Electric Company, Bellwood, 
Il!—J. D. O’Brien, sales manager. 
Johns-Manville, New York, N. Y.— 
William R. Wilkinson, vice-president 
for sales; Kenneth W. Huffine, vice- 
president for production. 


iminate 
Automatic Transportation Co., Chi- -completely eli 

cago, Ill—Theodore F. Smith, assist- noying blinking 
ant general manager an of dea 
The Formica Company, Cincinnati, and flickering aittars 
Ohio.—Louis J. Francisco, vice-pres- f\uorescent lamps! we 


ie CRAFTSMANS 
ident in charge of sales and advertising. 


York Corp., York, Pa.—Rodney F. GUARANTEED — FOR ONE YEAR! 
Lauer, vice-president in charge of en- “ 

eee. Same eee! his is a glow switch condenserless precision starter 
gineering and research. equipped with automatic thermal relay circuit breaker. 
3 The relay automatically removes the lamp from the 
Electronic Tube ( orp., Philadelphia, circuit electrically when the lamp becomes de-acti- 


vated and automatically resets upon interruption of the pny ag ere with) 15 er 20 
lamp circuit. ‘ 
é SP-30-40 For use with 30 or 40 
ILG Electric Ventilating Co., Chicago, SIMPLIFIES — Replacement of defective lamp auto- piaibigron 


A ; ‘ matically recycles starter circuit. No buttons to SP-85-100 For use with 100 watt 
Ill.—Richard I. Hanford, head of the push —no replacement of starter. lomps. 


Pa.—Henry S. Bamford, president. 


engineering department. REDUCES COST — Magno-Tronic starters provided ex- Manufactured under 
7 s P , act timing of electrode heating, Preventing excessive U. S. PATENTS 
Square D Company, Detroit, Mich.— loss < ete material, thus assuring maximum 2298236 2159837 2339307 
. - : ‘ ‘ ossible lamp life. 2333 
L. W. Mercer, executive vice-presi- . ——e |‘Srene. “aaeeers 
2341520 1849552 
dent F. H. Roby, vice-president in VERSATILE — Built to operate efficiently over an ex- 
2 ; eee ee oe 7 t < tended voltage and temperature range. Other Patents Pending 
charge of sales and direct . kL. 


a . : 
Maechtlen, vice-president and director. | 








INDUSTRIAL ELECTRONICS CORP. 


General Electric Company, Bridgeport, General Offices & Main Plant, 80 BANK STREET, NEWARK 2, N. J 


Conn.—Clarence H. Linder, general 
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FASTER, EASIER BORING with the manager of the Major \ppliance De 


partment. 


LINDELL 2058S |v 3 comm, cago 


innounces the purchase of the sub- 


FITS ANY 12” ELECTRIC DRILL fractional Gear-Motor business of 

Robbins & Myers, Inc. of Springfield, 
The Lindell Drill Attachment, Model #30. permits easy Ohio 
boring in tight, hard-to-reach places . .. bores holes 
straight through joists or studdings. Four-foot shaft al- Regional Appointments 
lows boring overhead or below without adjusting. Re- 
duced speed for more power. Conserve your time and MIDDLE ATLANTIC 
labor with the low cost Lindell Drill Attachment. Also 
available is Model #32, a complete unit including an General Controls Company: Fred H. 
all purpose, easily detachable 2” Electric Drill. Ask Angier, district manager for Philadel- 
your Electric Supply Jobber or write 


LINDELL ELECTRIC COMPANY 
115 E. 58th St. Minneapolis 19, Minn. 


phia and Baltimore. 


rhe Pyle National Company: Walter 


i 
FE. Daw, representative in Syracuse, 











— a ene aren alll N. Y.; L. J. Daniels, representative 


WHY GET UPSET WHEN MOTORS BREAK DOWN? 


in Baltimore, Md 


Hope Electrical Products Co.: Nor 


man Brager, New Jersey represent 


ELECTRIC-MOTOR iv 


EAST CENTRAL 
PA RTS Sylvania Electric Products Inc.: W. J. 


Rashleigh, lighting sales manager for 

for Brown & Brockmeyer * Delco + Jack & the Chicago division; Paul T. Owens, 
Heintz + Leland + Marathon + Redmond lighting sales manager for the Mil 
Sunlight + Wagner + Westinghouse—motors vaukee division 


{Service Doesn't Falter When It Comes From Harry Alter” 


: \llis-Chalmers Company: Stanley E. 
4 rN Write tor Catalog—on your letterhead—to Bovim, manager of new Peoria, IIL, 
h Y ALTE 1728 $. Michigan Ave. 134 LaFayette St branch office 
i e HARR » CO. Chicago, Iilinois New York, W. Y. 
Wholesale Only Cutler-Hammer Inc.: O. P. Proudfoot, 
district manager of the Cleveland sales 
iffice. 


Graybar Electric Company: W. 
(suy, assistant manager of the 
district; L. C. Esthus, sales mi 


for technical and : ; 
of the Chicago district. 


business men 


NEW 1951 Sylvania Electric Products 


Catalogue of Myles Gaythwaite, lighting sales mat 


McGRAW-HILL BOOKS wer for the St. Louis divisiot 


One Size Fits BOTH | DESCRIBES OVER 2.000 


“x pra al, ex 
Pipe and Ground Rod {| i::=7''="sisueie soning ica Sones en ee 
Reduce your inventory with this heavy ps » ay eiazo gk ndustry a siesta 

cast bronze Sherman Ground Clamp, 

which fits '4°° to 34” pipe, as well as 

to 1’ diameter ground rod. Quick 

and easy to install—no loose parts to MceGrau-Hill books bring you the 

handle Essential for copper ground 

pipe connections—preferable for all 


kinds of grounds A low cost clamp MAIL THIS COUPON FOR YOUR FREE COPY 
that assures an efficient permanent 


WEST CENTRAL 


Graybar Electric 


Hitchcock, branch 


BOOKS yi. 


experience of experts in your field 


s se eae ae ee ee eee ee 
connection 
H. B. SHERMAN MFG. CO. 


Readers Service Department 
McGraw-Hill Book Co., Inc 
Battle Creek, Michigan 330 W. 42nd St., N. Y 


s i t 


Met " 


Edwards Company, Inc.: Robert L. 
Electrical Fittings et Kempton, district manager of the San 
‘ Sta FEC 








Francisco office. 
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A fast, accurate production cutter, 
designed to give the advantages of 
heavier models in a light weight steel 
frame at much less cost. Has both table 
and receiving gauges and a special 
spring gauge for narrow work. 40” 
balanced blade and toot operated 
holding clamp. 


Write for catalog and price sheet 


> 
HOBBS 


iH MANUFACTURING CO. 


a ‘ 
tsT 1882 22 Salisbury St., Worcester 5, Mass. 
Manufacturers of: 


JACQUES Hand and Power Shears, 
Slitters and Rewinders, TRI-POWER 
Die Presses, HOBLOK and LOXIT Cot- 
ter Pins, TANGLEPROOF Lock Washers. 


When selecting automatic 
time switches for indoor 
and outdoor uses remember 
the advantages of depend- 
able TORK CLOCKS. Ideal 
for — Signs and Window 
lights — Pumping — De- 
frosting — Oil Burners — 
Pre-heating — Lead or Wax 
— Hen house lights. Write 
today for complete details 


No. 948A $11.00 List 
0 AMP + SINGLE POLE 


TELECHRON MOTOREO 


Americas Biggest 
Time Suiteh Value 


Y 


NISA MEETS 
IN TEXAS 


[FROM PAGE 69) 


lems was the rule at these sessions. 
Tools, materials, techniques and re- 
sults were the subjects most generally 
explored. 

Such top management topics as ma- 
terial procurement, manpower, adver- 
tising, sales expense, overhead, financ- 
ing and the competitive effect of repair 
shops operated by equipment manu- 
facturers received searching analyses 
in the management forum. 

\t the annual business session, the 
revealed that 
NISA now has a roster of 1,221 mem- 


bers. Of this total 809 are active 


membership report 


members associated with ch ipters ; 361 
are active non-chapter members; the 
rest associate members of the group. 
\pproved at this session were two 
important resolutions bearing on the 
present economic situation, The first 
was a_ resolution recommending that 
NISA urge Congress to act to elimi- 
nate the present two-cent per pound 
import duty on foreign copper as one 
means to alleviate the shortage of raw 


copper. The second, called for NISA 


Ted Radig, Ted Radig Electric Co., Em- 
poria, Kansas; A. ©. Kleen, The Elec- 
trical Service Co., Inc., Austin, Texas 


Charles H. Stark, Stark Electric Co.; J. 
Roland Stolzenbach, The Roland Elec- 
trical Co., both of Baltimore, Maryland 
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THE ALL NEW 
FRADE-WIND 
TWIN WHEEL 
300 cfm CLIPPER 
Tae) 


Model 1501 is packed with 
features * Sensationally 
priced * Now in production 


DUAL WHEELS 
FITS IN 8-INCH JOIST SPACE 
FULL 300 CFM — CERTIFIED 
EXTRA QUIET OPERATION 
EASIER TO INSTALL 
INTERCHANGEABLE DISCHARGE 
SIMPLIFIED CONSTRUCTION 
STANDARD 31,” x 10” 
FURNACE DUCT 


For the first time Trade-Wind offers a 
twin wheel ceiling ventilator with in 
terchangeable discharge that develops 
a full, certitied 300 CFM, yet is priced 
competitively with ordinary ventilators 


Equally important to you, Model 1501 


2 production and deliveries al 
} 
t 


eing made. 


rlete SiOr) n {the bigs 


value in 1951. Mail hand; « 


Trade-Wind Motorfans, Inc 
5709 S. Main St. 
Los Angeles 37, Calif. 


Please rush your Bulletin 625 on the 
all new Model 1501 Trade-Wind 
Clipper. 


NAME 


ADDRESS 











SEARCHLIGHT SECTION 


NEW Air Cooled 
TRANSFORMERS 


® WILL OPERATE ON 
240, 480 and 600 Volts 


All transformers insulated with Al H. Barrere, J & J Armature Works of 
fiber glass; no fireproof vaults La., Inc., Lake Charles, La.; Robert B. 
Turner, Johnson-Turner Electric Repair 
& Engineering Co., Ltd., Windsor, On- 


* LOW PRICES * tario, Canada. 


urge Congress to repeal the Walsh- 


KVA VOLTAGE RATING Healy Act which Board members feel 

% to 25 450 to 117 is disruptive to small business opera- 
tion and inflationary in nature. 

3 to 25 |225/450 - 117/234 New officers elected to the 1951-52 

3 to 25 600 to 120/240 term include the following: President 

—M. F. Zack, Zack Brothers Electric 

PHASE CHANGERS Co., Mason City, Iowa; vice president 

6 to 50 | 220 or 440 to 220 —R, A. Scherer, Scherer Electric Co., 

Indianapolis, Ind.; secretary—H. A. 

MANUFACTURED BY ALLIS CHALMERS Lilly, Tampa Armature Works, Inc., 

Tampa, Fla. ; treasurer—C. R. Durand, 

H. N. Crowder, Jr., Co., Allentown, 


AMERICAN ELECTRIC SERVICE & MAINTENANCE CO. | | 1. Fred 8. Wipperman is executive 
SPRINGFIELD, MASS. secretary of the group. 

MOTORS @ GENERATORS @ TRANSFORMERS @ SALES @ REPAIRS @ RENTALS Alfred Elson, Jr., New England Ma- 

chine & Electric Co., Pawtucket, R. I., 

was elected as Director from Region 

MOTORS, GENERATORS, ELECTRICAL CONTRACTORS 1 to fill the unexpired term of Fred H. 

( oe: TRANSFORMERS ESTIMATING HANDBOOK Ferris of Boston who recently re- 











required. For lighting and power. 



































© Crated for immediate delivery 

















1—1500 H. P. “A Unique Tool of the Trade” signed. Three Directors-At-Large 
Bought and Sold WRITE FOR DESCRIPTIVE FOLIO TO were elected by the Board: Charles J. 


New and Rebuilt a “ 
ELECTRI c SENSI NT Co THE ESTIMATOR ae co. ( ovington, Dowzer Electric Machin- 
Seas. an ery Works, Inc., Mt. Vernon, II1.; 


Joseph H. Previty, Penn Electric Mo- 

Electrical Man desires to acquire an ELECTRICAL CABLE tor Co., Philadelphia; and H. Ed 
. P . . for every Industrial and power spel 
interest in an established electric Special constructions. Odd lengths 

a — st on hand F ae voltage, lead 
motor repair service and contract- covered 8 arily stocked by your 
. . a regular supp’ 
ing business, as an active partner. Cut to length. Reasonably priced. 


I can be a valuable asset to assume responsibil UNIVERSAL Wire and Cotte Co. 
tles, with intimate working and technical knowledge 2664 N. Clybourn Ave. Chicago 14. 11 
f rewinding and rebu ling motors and industria 




















Guaranteed Rebuilt 
MOTORS-GENERATORS-CONTROLS 
NOW IN STOCK 
We buy surplus equipment 


ERNEST BERNARD L.J.LAND Inc. 
®@ 10335 So. Morgan St., Chicago 43, IIlinois Box 756 Reading-3 Pa 
Cedarcrest 3-8040 








BUYERS OF SURPLUS COPPER 
een Eee eee i INSULATED WIRES AND CABLES 


Builders by Manufacturer of Kitchen No lengths too long or too short 
Exhaust Fans Telephone: Eastgate 7-4778 


‘ PIERCE CABLE CO. 
ee  Peseusts © o. 2664 Clybourn Ave. Chicago 14, Illinois 


Baltimore 15, Maryland 

















WANTED M. J. McCarthy, Anaconda Wire & 
PATENTS ANYTHING w 1 re that is wanted in Cable Co., Muskegon, Mich.; C. F. Bow- 

eed ere ape ty, Tages trie ta cated throu ex | ers, Tri-State Supply Corp., Los Angeles, 

CONSULT: Z. H. POLACHEK, ~ agg gg Rt ce Ae gp ee oo ir Cont. @ Gad Game: Acemends Wee & 


I nt At y 4 Broadway, New 1€ ose int ssured b ause this ! 
Cin’ : SY hin ion tie tee * | Cable Co., New York City 
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WHERE 
To Buy 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction— 
Maintenance — Repairs 














For Rigid & Thin Wall Conduit 
TAL Handy Bendy 


Ree EZ sG700 


This tool has a measuring gauge and a 
stop to assure uniform identical bends. 
All guess work is eliminated. Especially 
recommended for open or slab work. Easy 
to operate, hundreds in use. Weighs only 
31 Ibs. At your jobber or write direct. 
$67.00 


TAL Bender Inc. Milwaukee 2, Wis. 








WODACK “’DO-ALL” 


ELECTRIC HAMMER 


tool of weg uses for electrical 
contractors and plant maintenance work. 
Hammer is detectable from from op nm 
”. Forged hammer 
channelin, 
tachment for right angle drilling. 


Ask for BULLETIN 485-EC 


Wodack Electric Tool Corp. 
4627 W. Huron St. Chicago 44, Hil. 











A 
GooD 
Habit 


The Where-to-Buy Section of 
Electrical Construction and 
Meint e suppl tes other 
advertising in this issue with 
these additional announcements 
of products and materials of 
special interest and application 
in the field of electrical eon- 
struction, maintenance and re- 
pair work. Make a habit of 
checking this page each issue— 


a good habit! 











Grant, Tennessee Electric Motor 
Service, Nashville. 

Top cash award of $100 in the 
NISA Award Contest went to Roscoe 
Ruppe of the Southwest Electric Co., 
Oklahoma City. Second prize of $75 
went to Walter Bailey, Central Arma- 
ture Works, Inc., Washington, D. 
Stanley Polasik, Arthur Wagner Co., 
Chicago received the third place award 


of $50. Fourth prize of $25 was received 


by C. A. Bonham, Phoenix Electric 
Co., Mansfield, Ohio. Ten other hon- 
orable mention awards of $10 each 
rounded out the contest prizes. 

For the first time in the history of 
NISA, award citations were presented 
to members who have been active in 
the electrical field for the past 50 
years or more. Eight “old-timers” re- 
ceived citations at the annual banquet. 
They were: F. L. O’Brien, The 
O’Brien Machinery Co., Philadelphia, 
Pa.; E. C. Masters, Masters Electric 
Service, Albany, Texas; Bernard 
Shell, Guyan Machinery Co., Logan, 
W. Va.; James G. Spaulding, Sr., 
Spaulding Electric Co., Inc., Detroit, 
Mich.; C. J. Briner and F. E. Briner, 
Briner Electric Co., St. Louis, Mo.; 
Paul G. Winter, American Electric 
Co., Indianapolis,; and S. J. Stewart, 
S. J. Stewart Elect., New Orleans. 


John R. Lange, Jr., Lange Electric Co., 
Baltimore, Md.; Walter Bailey, Central 
Armature Works, Inc., Washington, D.C. 


J. &. Bergland, Alexandria Armature 
Works, Alexandria, La.; Carl Pons, Carl 
Pons Elect. Co., Shreveport, Louisiana. 





NATIONAL 
ELECTRICAL 
CODE HANDBOOK 


1. Now contal 1919 I it to the 
Code. Gives rules and requirements of 

all jobs, what they mean—how to apply 

them in accordance with the National 

Electrical Code. All rules for a job are 

grouped in one place. Covers definitions of 

Code terms and require- 

ments applying to all wiring 

systems. By Arthur 

L. Abbott, 6th Edi- 

tion. 633 pages, 421 

illus., $5.00 














Maintenance 
Manual 
of 
ELECTRONIC CONTROL 


2 Outlines step-by-step procedures in 
* the installation, routine maintenance, 
and trouble-shooting of electronic control 
equipment. Covers timing relays, time- 
delay relays, photoelectric relays, ete. 
Treats instruments and meters; empha- 
sizes cathode ray oscilloscope. Edited by 
Robert E. Miller, Sales M’gr., Weller Mfg. 
Co. 304 pages, 200 illus., 16 charts, $5.00 











PRACTICAL 
ELECTRICAL WIRING 


3 A complete course of instruction for 
* those who want to learn how to do 
electrical wiring. Begins with elements 
and leads you in easy stages, with plain 
instruction and methods, to the comple- 
tion of typical wiring jobs. Covers real- 
dential, farm, and industrial wiring 
methods. Gives direct help in passing 

city and state examinations, 

By H. ichter, Ed 

574 pages, 576 illus., $1.50 


” 








RADAR 
PRIMER 


4 A simple, non-mathe- 
* matical coverage of 
the entire fleld of peace 
time radar. Explains how 
it works—how it is used— 
its basic principles. 
how radar is used today in 
such flelds as meteorology, 
broadcasting, industrial electronics, com- 
munications, television, and astronomy 
Contains data on the complements of 
typical shipboard and airborne radar sys- 
tems. By J. L. Hornung, Supervisor, Radio 
Electronics, Walter Hervey Jr. College, 
N.Y.C, 213 pages, 123 Ulus., $4.00 








SEE THESE ! BOOKS 10 DAYS FREE 





MeGRAW-HILL BOOK Co. 
330 W. 42d St., N.Y.C. 18, N. Y. 


Send me book(s) corresponding to numbers en- 
circled below for 10 days’ examination on approval 
In 10 days I will remit for book(s) I keep, plus 
few cents delivery, and return unwanted book(s 
postpaid. (We pay for delivery if you remit with 
this coupon; same return privileg 


' 2 
(PRINT) 
Name. .....-s00 


Address... 


-. Zone. ...State .. 


Position . ee ola ‘ . -BC-5-51 
This offer applies to U. S. only 


a —_— ee 
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Midwest Electric Mfg. Co. 
Miller Co., The 

Milwaukee Elec. Tool Corp. 
Minerallac Electric Co. 
Mitchell Mfg. Co. 
Monarch Fuse Co., Ltd. 
Morrison Steel Prod., Inc. 
Murray Mfg. Corp. 


National Elec. Prod 
National Varnished 
The 


Corp. 44, 
Prod. Corp., 


Okonite Co., The 
Orangeburg Mfg. Co., Inc. 
Oster Mfg. Co., The s 
Owens-Corning Fiberglas Corp. 


171, 


Paine Company 
Pass & Seymour, Inc. 
Potter & Rayfield, Inc 
Powder Power Tool Corp., 
Pryne & Co., Inc 
Pyle-National Co., 


The 
The 


Quadrangle Mfg. Co. 
Quijada Tool Co. 


Ramset Fasteners, Inc. 
1% Co., Inc., The 

C. S. Tool Sales Corp.. 
Se Automatic Lighting Co. 
Republic Steel Corp. 12 
Rockbestos Products Corp. 
Rodale Mfg. Co., The 
Roebling Sons Co., John A. 
Rohm & Haas Co 


Russell & Stoll Co., Inc. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


Sangamo Electric Co. 

Sherman Mfg. Co., H. B. 

Signal Elec. Mfg. Co. 

Signal Engineering & Mig. ‘Co. 

Simplet Electric Co.. 

Simplex Wire & Cable Co. 

Snap-On Tools Corp.. 

Sola Electric Co 

Sorgel Electric Co.. 

Spang-Chalfant (Div. ‘of The Na- 
tional Supply Co.)... 

Square D Company.. 


Standard Transformer Co., The 
Steel & Tubes Division 
Sterling Electric Motors, Inc. 
Superior Electric Co., The... 
Products, Inc. 


Sylvania Elec. 
Syntron Co. 


83, 


Tal Bender Inc... 

Thomas & Betts Co. 

Thompson Elec. Co., The 

Tilden Tool Mfg. Co. 

Toledo Pipe Threading Mach. Co. 

Tork Clock Co., Inc. 

Trade-Wind Motorfans, Inc. 

Triangle Conduit & Cable Co., Inc. 

Trumbull Electric Mfg. Co., 
The : 152, 


Union Carbide & Carbon Corp., 
The Linde Air Prod. Co Unit 
Unistrut Products Co 
United States Steel Corp. 
Up-Right Scaffolds 
Utica Drop Forge & Tool Corp. 


18, 


Van Cleef Bros., Inc 


Wagner Electric Corp. 

Wakefield Brass Co., The 

Weller Electric Corp 

Westinghouse Electric Corp. 
Lighting Division 

Westinghouse Electric Corp. 
(Pittsburgh) 24, 25, 48, 

Weston Elec’] Instrument Corp 

Where To Buy 

Wodack Electric Tool Corp 


Youngstown Sheet & Tube Co., 
The ; 
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EASY TO WIRE 
INDOOR OR 
OUTDOOR TYPES 
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LEFT - Outdoor type single socket trough i 
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with socket. Front cover and die-cast ring only i 
can be removed, leaving socket base acces- \ iS 
‘ et ree 
sible for easy WITING: Ot Gel Dh 
RIGHT + Meter socket showing one - piece dmeoh 
porcelain base with six jaws. Base mounted on spond 
bracket with soft spring. Permits easy align- +_—+ 
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ment of clips with cover. 


Completes the Line of Service Entrance Equipment 
meter troughs are 
S meter which is 

Circuit Breaker Types 
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to either horizontal 
porcelain 


elto4 meter sockets 
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ble as indoor 
r surface mounting 
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Types 


ASK YOUR ELECTRICAL DISTRIBUTOR FOR SQUARE Dp PRODUCTS 


A LTD., TORONTO « SQUARE D de MEXICO, S.A- MEXICO city, 0.F. 
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= ~—s- PREPARE FOR TODAYS CHANGING DEMANDS 


On "GL WIRING FACTS! 














4 WHERE DO YOU NORMALLY LOCATE 
GENERAL ELECTRIC REMOTE -CONTROL 
MASTER SELECTOR SW/TCHES 2 


This new multi-purpose G-E master selector switch gives 
homeowners control of up to nine different lights or outlets 
from a single point. But do you know WHAT LOCATIONS 

ARE RECOMMENDED FOR MASTER CONTROL SWITCH 
INSTALLATIONS? 


b' WHAT WIRE SHOULD YOU USE GAS) 
IN LOCATIONS EXPOSED 
TO GAGOLINE ? 


Until now, this problem required the use of 
heavy, lead-sheathed cables. Today, Gen- 
eral Electric’s new lightweight, hydrocar- 
bon-resistant wire helps you do the job Zz 


efficiently and economically. WHAT SHOULD 
YOU SPECIFY? [ Ce 


QO. WHAT /S THE BEST PROTECTION 
FOR MACHINE TOOL LEADS THAT 
ARE SUBJECT TO VIBRATION? 


Rigid protection used for this purpose is often bulky 
and fails to provide the necessary “play.” There is a 
WHY DO AVA POWER CABLES PACK simple solution. But, bo You KNOW WHAT'S BEST? 

MORE CURRENT INTO EXISTING RACEWAYS ? 7 ” 
More current per raceway is a big feature of G-E 2s HOW DO YOU AvolI?D ROCKING 
Deltabeston* AVA cables. Capable of operating at high Wei - 
temperatures because they are insulated with heat-beating EN YOU INSTALL A SWITCHBOX § 
asbestos and varnished cambric—they can be used at The new G-E Levelock switchbox solves 
normal ambient temperatures to crowd more current into the problem of rocking during installation— 
raceways. HOW DO THEY Do IT? speeds rough wiring on any job. HOw? 


7 
SPT AIWETS 


1 The most popular locations for the master selector switch are in the master bedroom 
nd at entrance door . But, t ify its i i i i a P — 
r) ways. But, customers can specify its installation in any convenient spot on any General Electric wiring ma- 
2 General Electric Geotrol Type TW wire is the full name of this new gasoline-and-oil x 
resistant wire. terials, see your G-E Construction 


3 Use G-E flexible steel conduit to simplify vibration-proof installations in close quarters. Materials distributor, or write to 


4 Deltabeston AVA cables can carry as much as 64% more current than ordinary Section K54-518, Construction Ma- 
cables with 60C rating, because two layers of asbestos insulation permit (1) higher operat- Z 
ing temperatures and (2) more current per conductor. terials Department, General Electric 
5 The G-E Levelock switchbox has four leveling projections. It can’t rock or tilt. Company Bridgeport 2, Conn 


*Registered Trade Mark of General Electric Company 


GENERAL @® ELECTRIC 








